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Abstract 
Purpose – The focus of this research is to find out a meaningful relationship 
between adopting sustainability practices and some of the characteristics of 
institutions of higher education (IHE). IHE can be considered as the best place to 
promote sustainability and develop the culture of sustainability in society. Thus, this 
research is conducted to help developing sustainability in IHE which have significant 
direct and indirect impact on society and the environment. 
Design/methodology/approach – First, the sustainability letter grades were 
derived from “Greenreportcard.org” which have been produced based on an 
evaluation of each school in nine main categories including:  Administration, Climate 
Change & Energy, Food & Recycling, etc. In the next step, the characteristics of IHE 
as explanatory variables were chosen from “The Integrated Postsecondary Education 
Data System” (IPEDS) and respective database was implemented in STATA 
Software. Finally, the “ordered-Probit Model” is used through STATA to analyze the 
impact of some IHE’s factor on adopting sustainability practices on campus.      
Finding - The results of this analysis indicate that variables related to “Financial 
support” category are the most influential factors in determining the sustainability 
status of the university. “The university features” with two significant variables for 
“Selectivity” and “Top 50 LA” can be classified as the second influential category in 
this table, although the “Student influence” is also eligible to be ranked as the second 
important factor. Finally, the “Location feature” of university was determined with 
the least influential impact on the sustainability of campuses.  
Originality/value – Understanding the factors which influence adopting 
sustainability practices in IHE is an important issue to develop more effective 
sustainability’s methods and policies.  
 Keywords - Institutions of higher education (IHE), Campus sustainability, 
Explanatory variables, Characteristics of institutions, STATA 
Paper type – MS thesis 
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1. Introduction 
Sustainability is an important subject which as time passes, plays a more crucial 
role in solving the challenges our world faces today. Sustainability refers to a broad 
area of knowledge which can be determined based on different applications. 
Therefore, the term of “sustainability” has many different definitions based on its 
respective applications, but according to U.S. Environmental Protection Agency 
(EPA) sustainability means “Everything that is needed for our survival and well-
being depends, either directly or indirectly, on our natural environment. Sustainability 
creates and maintains the conditions under which humans and nature can exist in 
productive harmony, that permit fulfilling the social, economic and other 
requirements of present and future generations.” [1]  
According to Capozucca and Sarni (2012), sustainability is considered as a 
motivator for any type of creativity which can help businesses by increasing the 
efficiency of their operation, decreasing cost, and limiting the environmental 
consequences of projects. [2] Since every decision can affect other parameters in the 
long and short term, it is important to promote the idea of sustainability in all choices 
and actions. 
The concern about sustainability has emerged as a result of rapid growth of 
population, the economy and consumption of our natural resources. [1] Due to the 
fact that most natural resources are limited, they will be consumed and eventually 
exhausted. Some examples of limited resources include: clean water, soil nutrients, 
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and energy resources. Thus, it is essential to make good present decisions in order to 
avoid limiting the choices of future generations. 
For instance, climate change, which is the result of human activity, is going to 
become one of the biggest concerns in the coming decades. Green house gases which 
are mainly produced by human activities can cause the elevation of surface 
temperatures. This climate change will influence the sustainability of our water 
supply which can be a big threat for future generations. According to research 
conducted by consulting firm, Tetra Tech, for the Natural Resources Defense Council 
(NRDC), more than 1,100 counties in the United States will encounter the risk of 
water shortages in future decades (less than 40 years), due to global warming. [3] 
According to Alshuwaikhat (2008), an institution’s campus is called sustainable 
when it does not change its surrounded environment, boosts economic growth and 
helps toward society’s progress. [4] In research conducted by Cortese (2003), he 
emphasized the critical role of higher education in sustainability which can help 
authorities to solve the respective challenges. [5] Institutions of higher education 
(IHE) not only can promote sustainability by adopting its features on their campuses, 
but they also can develop the culture of sustainability in society. That is why 
universities can be considered as small towns which have significant direct and 
indirect impact on the society and the environment, based on their size, population 
and activities which take place in the universities. [4] 
The focus of this research is on sustainability in institutions of higher education 
(IHE). Although not many empirical studies and research has been done in this field, 
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the “College Sustainability Report Card” is one successful example which evaluated 
sustainability on the campuses in U.S. institutions. The goal of the current research is 
to find the factors which affect sustainability in IHE to increase the efficiency of 
sustainability practices on campuses. Although each university has unique 
environmental goals and resources for achieving them, they can learn a lot from each 
other.  
To meet the goal of this research, the sustainability letter grade, which is given to 
each IHE by the “College Sustainability Report Card”, has been used as a 
sustainability scale. On the other hand, by using a comparative evaluation of the 
characteristic of institutions, this study tries to identify those characteristics which 
affect the sustainability of the campuses. 
The current thesis is divided to five chapters. It begins with review of the literature 
on the sustainability concept and current practices in academic institutes. Chapter two 
is segregated into two major sections which the first part will be a general review of 
campus sustainability literature in higher education institutions. Following that, more 
details about sustainability practices and modeling effort will be explained in second 
part of chapter two, derived from Stafford’s case study. In the third chapter, the 
research methodology and modeling approach will be explained in detail, including a 
description about model variables and the Stata (software used through the research); 
while in next chapter the results of the model (derived from the Stata software) will 
be explained in chapter four. Finally, the summary and conclusion of research as well 
as further research topics are explained in chapter 5. 
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2. Literature Review 
2-1- A General Review of Campus Sustainability Literature 
in Higher Education Institutions 
 In the following section, the typical contents of several articles with emphasis on 
sustainability on campuses have been reviewed. The analysis of the techniques and 
findings provides a general view toward sustainability status on campuses and factors 
which affect adopting sustainability practices in institutions of higher education 
(IHE). 
The sustainability of a campus is a new subject and still a lot of research and work 
needs to be done in this field. In a paper conducted by Velazquez, et al (2006), the 
authors focused on the fundamental rules of sustainability in higher education 
institutions. [6] The authors used an empirical model to depict the basic necessities 
which are important to maintain sustainability on campuses.  
In this paper, the authors used a literature review to take advantage of other 
universities experience all over the world. In addition, they conducted a survey 
including 26 questions (open-answer format) which were specifically looking at the 
particular groups of experts. The model consists of four different phases which were 
developed based on literature review and the empirical study. Phase one develops a 
sustainability vision for the universities, phase two points to the mission, phase three 
talks about a sustainability committee, and finally sustainability strategies discusses 
in the fourth phase. 
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These four phases present all the sustainability plans of the respective universities. 
Three of them including education, research, and outreach and partnership can be 
organized inside or outside the university campus, but the fourth one which is 
“implementing sustainability” is specific to the campus itself.  
Two fundamental means of all these four strategies is raising awareness of 
sustainability and using technology that helps to reduce environmental issues at either 
local or global levels. According to the result of their survey, to meet sustainability 
initiatives, 40% of work depends on cultural awareness and 25% depends on both 
awareness and technology. (According to the reference the rest of answers are not 
available).  
To change the model to be more empirical, defining the proper tools for tracking, 
analyzing, and controlling the sustainability plans is crucial. One of the important 
problems which is quoted in this paper is lack of indicators to measure sustainability 
in higher education institutions. [6] 
In other research conducted by Viebahn (2002), the author focused on The Global 
Reporting Initiative (GRI) which is one of the leading entities in the field of 
sustainability practices, and concentrated on the idea of sustainability reporting as a 
methodology to adopt more sustainable practices. 
In this paper GRI was named as an organization with high level of different 
parameters to evaluate the sustainability performance. Although education, research, 
making policy and implementing sustainability is crucial toward having a sustainable 
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campus, continuous effort is needed to avoid turning it to a static process and to meet 
the aim of improving sustainability in the higher education institutions. [7] 
Velazquez et al. developed research in the field of sustainability in higher 
education institutions particularly in the University of Sonora, Hermosillo - Mexico, 
in 2005. The authors applied a literature review to study the failure and unsuccessful 
experience in implementing sustainability initiative on campuses around the world. In 
this study the researchers focused on the factors which prevent the implementation of 
sustainability. The goal was to develop the level of efficiency of current sustainability 
plans and being prepared for the United Nations Decade of Education for Sustainable 
Development.  
The authors recognized a long list of different parameters (18 different factors) 
which affect effectiveness of sustainability plans in higher education institutions. [8] 
Some of these factors presented in their paper are mentioned as the following: 
? Shortage of interest, awareness and involvement 
? Organizational structure 
? Shortage of budget 
? Shortage of administrative support from university authorities 
White developed research in 2014 to do a comprehensive analysis of campus 
sustainability planning effort that addresses operation, academic and administration 
aspects of university campuses in the USA. His research points out the importance of 
applying integrated campus sustainability plans at IHE. He also presents a basic 
system for evaluating the sustainability plans. In this research, 27 campus 
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sustainability plans have been examined to determine the specifications of the 
institutions that have practiced the respective plans. These plans are important 
because they can be used to organize, focus and measure sustainability practices in 
any level of performance. [9] According to his study, higher education has significant 
role in progress of sustainability concepts and practices. The IHE effort can be in 
different methods like signing for the American College and University Presidents’ 
Climate Commitment (ACUPCC), providing local foods, increasing recycling, and 
using environmental friendly materials.  
On the other hand IHE nature which allows testing and exploring new ideas can 
educate future leaders, as well. The results of this research show that campus 
sustainability plans in the USA are in different manners and the most influential 
factor in these plans is environmental features. Also sustainability plans on campus 
has lack of balance in the way that it focuses on the operations, while both academic 
and administrative aspects may receive less attention in comparison to the operation 
aspects. Most campuses’ sustainability plans consider both economic and equity 
issues besides environmental issue and it is unique to higher education and should be 
evaluated based on their processes. In conclusion, campus sustainability plans can 
help higher education institutes have greater contribution to global sustainability 
plans. [9] 
Higher education institutions can change their campuses into models of sustainable 
development and serve as agent of sustainability in their communities. The University 
of British Columbia is one of the examples that show the success of an institution that 
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has advanced its campus’ academic and practical sustainability goals and developed 
the partnerships between campus and the community. In research conducted by 
Bilodeau et al, an empirical model was developed to show how the sustainability 
imperative can allow universities to reduce the respective climate risks, increase the 
efficiencies of operation and decrease daily utility costs. In this model the 
collaborations between academic institutes and public/private organizations have 
been addressed as an important factor to improve the sustainability levels in the 
universities and their respective communities. Several parameters, including public 
awareness, policy regulation, and climate issues, are among the most important 
criteria of their model which was developed to evaluate the sustainability across 
multiple sectors. In this research, Okanagan campus in The University of British 
Columbia has been examined as one empirical model of sustainability collaborations 
and future plans developed in universities. A brief overview of motivating parameters 
which have been involved in sustainability assessment at UBC’s Okanagan campus, 
are summarized in the following.  
The planned construction of a new academic environment provided the 
opportunity for future improvement through sustainability levels. Leadership support 
of sustainability and a new idea was a fundamental element to the campus’ progress. 
Their plan to establish a sustainability office helped to speed the process and to 
develop its sustainability commitments. The influence of sustainability leaders who 
can establish a bilateral relationship between internal and external stakeholders was a 
crucial factor to advance the sustainability initiatives. [10] 
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The existence of the “Provincial Government’s Carbon Neutral Mandate” provided 
an opportunity to establish a win-win relationship between administrative and 
leadership entities in order to reduce the carbon emission and related costs. The 
opportunity to arrange new projects to check and reduce likely risks was considered 
for potential improvement. The ability to evolve sustainability projects from idea to 
practice can be profitable from financial standpoint. 
In other research conducted by Alshuwaikhat and Abubakar (2008), an integrated 
and systematic approach toward sustainable campuses was analyzed. According to 
this research, universities can be considered as small cities which can affect the 
environment either directly or indirectly. The suggestion solution is that the 
environmental pollution which is caused by universities can be reduced by an 
efficient alternative of technical and institutional parameters. To achieve a sustainable 
campus and to conquer the limitation of current management, the authors proposed a 
framework that has been formed by integrating social responsibility and public 
involvement, university Environmental Management System (EMS), which promotes 
sustainability in the research and academic areas. The following figure shows a 
structure of the proposed methodology to making sustainability progress on campus. 
The significant feature of this framework is its integrated and systematic approach of 
looking at all the sustainability issues. [4] 
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Figure  2-1- Integrated approach toward campus sustainability [4] 
 
Since there has been limited research about construction of green buildings 
especially on large higher education institutions; the results of a case study of 
constructing green buildings in the University of Waterloo can be considered as a 
good resource for further sustainability construction. In a research conducted by 
Richardson and Lynes (2007), four areas of weakness were identified as barrier to 
construction of green building in the university, including: “lack of an effective 
leadership with decision making power”, “shortage of quantifiable sustainability 
targets”, “operational structure which does not value building design with lower 
energy costs”, and “lack of good communication between three involving parties” 
(designer, facilities management and faculty). More details about these parameters are 
presented in table below. [11] 
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Table  2-1- The Barriers, Motivators and Benefits of green buildings for IHE 
[11] 
Barriers Catalysts (Motivators) Motivations (Benefits) 
(Perceived) higher initial 
Capital Cost (Financial 
Barriers) 
Low levels of innovation 
among designers/architects 
 
Pressure from 
stakeholders 
(students) 
Internal environmental 
champion with decision 
making power 
Life-cycle operational 
savings 
(e.g. energy saving) 
Better indoor work 
environments increased 
worker 
Productivity, reduced 
absenteeism, customer 
satisfaction (e.g. students) 
 
Weak Building processes and 
policies 
Lack of quantitative 
Sustainability indicators 
 
Other IHE setting a 
precedent 
Long term liabilities of  
“un” -environmental 
buildings 
(risk management) 
Lower environmental 
impact 
Positive reputation – image 
Enhancement (students, 
visitors, faculty recruitment,  
community-at-large  
Potential increase in 
donors(due to socially 
responsible reputation) 
Lack of internal leadership 
regarding sustainability issues  
Lack of 
collaboration/communication  
harnessing academic 
knowledge 
and internal skills 
Financial constrains of IHE 
budget (low economic times)  
  
 
Sardianou and Genoudi, (2013) developed research about evaluating different 
factors which may influence the user willingness to consider new sources of energy 
including renewable energies. According to this research, the factors which have 
positive effect on people’s intention to adopting renewable energy sources in the 
resident sector are:  
? being in the middle age group,  
? having higher education,  
12 
 
? higher income, and 
? financial policy (like tax deduction)  
Based on their findings both marital status and gender do not have a significant 
effect on people willingness to adopt sustainability in their home environment. Also, 
according to the empirical results of this study, financial incentives have the most 
significant role to adopt renewable energies in residential sector. [12] 
In another paper by Posner and Stuart (2013), campus sustainability was evaluated 
based on using a systematic framework as an essential parameter for developing 
organizational change and strategically prioritizing campus sustainability work. Since 
the available resources to implement sustainability plans are always limited, 
prioritizing sustainability initiatives is important. The approach applied in this 
research helps the authorities to improve sustainability on campus by determining key 
leverage points, as identifying these parameters has an important role in evaluating 
different programs and most importantly to make connections between campus and 
the social and environmental context of its surrounding.   
According to this research, the authors concluded that each university has unique 
and different potential for campus changes to maintain sustainability factors. Some of 
the factors which determine the unique capacity of each university can be named as 
its priorities across campus relationship and availability of resources. [13] 
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2-2- A Deeper Look into an Empirical Analysis: Stafford’s 
Case Study 
One of the empirical research that studies sustainability factors on campus has 
been conducted by Stafford in 2010. The result of this research has been gathered in 
an article entitled as “How Green is your Campus? An analysis of the factors which 
drives universities to embrace sustainability”.[14] The author used sustainability 
grades of IHE to find the characteristics of institutions that were more successful in 
adopting sustainability on their campus. Since this paper is the most relevant 
reference in developing this research, the same methodology and data analysis 
approach has been used, as well. The following section is a summary of the 
methodology and the results of Stafford’s research in more details. 
 In the introduction of Stafford’s paper, it is mentioned that both IHE and 
corporation currently face pressure to adopt sustainability practices but for each one 
the environmental decision depends on different factors. The factors that affect 
sustainability behavior (like the option of investment in sustainability practices and 
the type of stakeholders who has any interest about sustainability) are different 
between campuses and corporations. Since most of IHE are identified as non-profit 
organizations, this study provides a comparison about the differences in 
environmental criteria between for-profit and non-profit stakeholders.  
In this paper, most of the literature review is about the importance of sustainability 
and how it can be implemented at IHE. Also there are few studies about the factors 
14 
 
which influence the success of sustainability. Sharp (2002) introduced some 
successful approaches to the sustainability including “effective communication, 
management support, partnerships with students, and continuity”. [14] 
On the other hand, Stafford referred to Velazquez, Munguia, and Sanchez research 
(2005) regarding the barriers to implementing sustainable practices on university 
campuses. As this research has been explained in previous section, the Munguia’s 
research looks at the general characteristics of IHE in order to find the factors which 
motivate campuses to adopt sustainability. Thus, it focuses more on empirical studies 
on sustainable practices along corporations, rather than sustainability evaluation in 
IHEs.  
Stafford also used Khanna and Anton (2002), Potoski and Prakash (2005) and 
Khanna and Brouhle (2009) regarding the empirical analysis of sustainability. 
According to these articles, the result of empirical analysis show that, in general, 
considering sustainable alternatives for corporations depends on several parameters 
including company’s environmental responsibility in terms of its size and amount of 
pollution, environmental regulations, the probability of fines, the environmental 
preferences of consumers and community. 
Stafford also explained the conceptual framework of her research which may have 
some similarities and differences between for-profit corporations and IHE.  
According to Stafford, the most significant difference between the corporations and 
IHE is about their goals. The main focus of for-profit corporations is to maximize 
their profit, while IHE try to increase the community welfare by developing high 
15 
 
quality education to the students and developing research in different areas. But 
corporations and IHE should follow the same function of R(Y , X) ? C(X) > 0 where 
R(y,x) is the revenue function and C(x) is the cost function. Although in short run the 
sustainability practice may add some cost to both corporations and IHE, this cost 
brings different consequences for each of them. For example, according to Stafford, it 
may directly increase the revenue of IHE by adding to its value through impressing 
those environmental friendly students, stakeholders and community. [14] 
To conduct the analysis in the model, Stafford used the College Sustainability 
Report Card (the sustainability grades for each IHE, the 2008 report card, issued in 
2007). This data was provided by The Sustainable Endowments Institute (SEI). [15] 
The letter-grades of sustainability which were assigned for each institute by SEI 
provided an ordinal measure for each institution’s sustainability plans which has been 
used in the research. Since each grade stands for a specific range of numerical grades, 
the suitable econometrics model can be defined as ordered probit model. 
To find out the factors which affect IHE decision to develop sustainable features, 
four categories have been selected by Stafford, including: 
? Regulatory Pressures: Regulatory budget, Enforcement actions, Inspection 
rate, Total students (which is used as proxy for environmental exposure.) 
? Financial Constraints: Tuition, Percent on financial aid, Public, Endowment, 
High research activity, Electricity cost  
? Student Preferences: Acceptance rate, Top 50 national, Top 50 liberal arts, 
Percent on campus, Environmental major, Percent out of state, Percent 
international 
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? Stakeholder Influences: Full-time faculty, Alumni giving, Size relative to 
county, County population, County percent with bachelor’s, Environmental org. 
revenues, Federal land, Percent Kerry (Percent of voters in state who voted for Kerry in 
2004). 
 
In addition, there are some other factors in Satfford’s paper which were considered 
but not in these four categories including School growth rate, Percent women, 
Religious, State, and Geographic zones. From the 200 institutions in the “Report 
Card”, 15 institutions were excluded from the Stafford’s analysis because their 
dataset was not complete, and five Canadian institutions were not included either. As 
result, 180 institutions were included in her analysis. 
According to Stafford, the coefficients on the variables which measure the 
regulatory pressures show that this parameter is not a major factor on the 
sustainability practices in IHE, although the results of other for-profit entities are 
exactly in opposite to Stafford’s conclusion. The coefficient on the total number of 
students has positive sign and is significant. Since this variable was a proxy for the 
size of schools it shows that larger institutes are more likely to adopt sustainability 
practices.  
According to the Stafford results, several coefficients on financial constraints 
including Tuition, Percent of Financial Aid, Public, and Endowment, are significant 
and also have positive signs which show that institutes with better financial support 
are more likely to apply sustainability practices. Just two of the student preferences 
variables including "Percent Out of State" and "Percent International" have 
significant coefficients and the rest of variables in this category are not significant 
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which shows that generally institutes do not practice sustainability to attract more 
students, unlike corporations which are trying to attract more customers by marketing 
sustainability. 
 Stafford showed that unlike the “student preferences”, several variables on 
“Stakeholder interest” category do show the positive effect of “full time faculty” and 
“alumni giving” variables on sustainability practices of the institutions.  
On the other hand, the negative coefficient on “County Population” variable of 
Stafford’s analysis shows that the more population in the county, the less pressure on 
sustainability plans of schools. Also the positive coefficient on “Size Relative to 
County” shows that the more institutions embrace the county population, the more 
they are subject to community pressures. The Stafford’s results emphasized that the 
counties with higher percent of bachelor degree care more about sustainability 
practices in institutions and put more pressure on school to adopt it. In her analysis, 
the coefficient on “Federal land” which is positive and significant variable, shows 
that institutions which are surrounded by natural resources are more likely to apply 
sustainability practices. Also the result shows that those institutions which have 
grown recently have had greater opportunity to incorporate more energy efficient 
measures. 
According to her research results, she could show that the positive and significant 
coefficient on “percent women” demonstrates that the more female students in the 
school, the higher sustainability grades for the school. Also, the coefficient on “state 
system” was positive and significant which, as expected, showed those institutions 
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which were evaluated according to the environmental applications of the whole state 
university system had higher final scores than single-campus universities. Among 
geographical variables “New England” had a positive sign which shows institution 
which were located in this area were more likely to apply sustainability patterns in 
comparison to Midwest institutions. 
In order to consider the influence of incomplete surveys in the results, two other 
regressions have been run. In the first, two other variables including Campus survey 
and dining survey were added by Stafford to the list of the variables. The result shows 
that both “Campus survey” and “dining survey” have significant and positive signs. It 
shows that those universities which completed the survey of campus situations as well 
as dining survey have better sustainability grades. Although there is no major change 
in the sign of the other significant variables, significant coefficients for “School 
Growth Rate”, “County Population”, and “Federal Land” are not significant anymore. 
In the next regression only the universities which completed the “Campus Survey” 
have been selected. The Stafford’s result is different from the first regression but most 
of the sign of coefficients are consistent. 
The final conclusion of Stafford paper is that the result is the same in all the three 
regressions. Financial constraints play an important role in sustainability practices in 
institutions, regulatory pressures do not influence sustainability grades of institutions 
and the institutions do not conduct sustainability practices in order to attract students. 
[14] 
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In order to check for the accuracy of the institutions grade and to estimate how 
close the ordered-probit regression describes the grades of a given university, 
estimated coefficients have been used in this paper to predict each institution’s 
sustainability grade. According to Stafford’s analysis, it shows the estimated grades 
are very close to the real grades, the only difference is number of “C” scores which is 
more than they actually occur.  
In order to differentiate between actions that might appear to be sustainable and 
ones which truly have an impact on environmental performance, another comparison 
was developed by Stafford. Thus, institutions that sign the “American College and 
University Presidents Climate Commitment” (PCC) have been examined in this 
research. 
Those institutions that signed the PCC have committed to make their campuses to 
be more sustainable and to decrease the level of greenhouse gas emissions within 
campus environment. Therefore, a probit model was run with dependent variable 
equal to one, if the institutions signed for the PCC. The explanatory variables are the 
same as the ordered probit model in this paper. 
The results of Stafford show that the coefficient on "Inspection rate" is positive 
and significant. It proves that institutions in the states with more policy-based 
enforcement are more interested to sign the PCC. On the other hand not all the 
institutions which signed for the PCC have good sustainability grades. For example 
five out of 16 institutions which signed the PCC received D- from SEI. It can be the 
case that regulatory pressures are enough to force universities to have a symbolic 
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sustainability gesture but it is not sufficient to motivate them to follow their 
sustainability plans. Overall, the findings of Stafford’s research can be summarized as 
the following:  
? In the short run financial resources have significant impact on applying the 
sustainability plans in IHE and the affluent and larger universities are more interested 
to apply sustainability in comparison to small and tight budget institutions. Both size 
and wealth do not play a major role for applying any significant action on 
sustainability practices like signing for the PCC. Although surveys show that the 
majority of students care for sustainability practice, it does not affect their decision in 
choosing a college. As a result, institutions do not practice sustainability to attract 
student’s attention.  [14] 
? Institutions are different from corporations in adopting sustainability 
practices. Regulatory pressure does not have enough power (as it does over 
corporations) to encourage sustainability on campuses. Alumni, stakeholders, faculty, 
and the community seem to have more influence in adopting sustainable practices in 
the universities than stakeholders have an impact for corporations. [14] 
? The general result of this paper can be relevant for not only the IHE but also 
for all the non-profit organization. For example considering budget and financial 
incentives has a crucial role in embracing sustainability in all kind of non-profit 
institutions. [14] 
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3. Research Approach and Methodology  
The sustainability grades of IHE are used in this analysis. These letter grades 
which were derived from “Greenreportcard.org” have been produced based on 
evaluation of each school in nine main categories including: “Administration, Climate 
Change & Energy, Food & Recycling, Green Building, Student Involvement, 
Transportation, Endowment Transparency, Investment Priorities, and Shareholder 
Engagement”. The selected schools in this survey are located in all 50 U.S. states and 
were those with the largest endowment in the United States.  
The information in the “Greenreportcard.org” is based on an extensive research 
that is carried out for the “The college sustainability report card”. Both 
“Greenreportcard.org” and “The college sustainability report card” are the initiative 
of the “Sustainable Endowments Institute” (SEI). SEI, a non-profit organization, is 
involved in academic and research activities to promote sustainability in terms of 
endowment practices as well as campus operations. 
As discussed in literature review section, Stafford used the sustainability grades of 
180 IHE in the 2008 report card (issued in 2007) which graded IHE in different nine 
categories. 
The current research follows a similar method used by Stafford (2011) for 
modeling and analyzing the data but with larger number of observations and different 
tools and software (Stata). In this model, the grades which show the sustainability 
score of each school are derived from Report Card which covers 321 colleges in five 
years period (2007 to 2011). The first reference to select Schools in “The college 
sustainability report card” was 2007 NACUBO Endowment Study that presents 
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information about university endowments. Starting from 2009 Report Card added 
eight schools in the U.S. as well as 11 schools in Canada to the list of schools. These 
new schools have the factors of holding approximately $160 million or even more in 
endowment assets which was the criteria of report card for school selection. More 
details about “The college sustainability report card” are explained in Appendix 1. 
Also a list of all universities and colleges used through this research is presented in 
Appendix 2. 
Since the letter grades of each school is an ordinal measure of a school’s 
sustainability applications which represent an important range of numericalgrades, the 
econometrics model which has been used in this analysis is the Ordered Probit Model. 
The following table shows the sustainability grades distribution among the IHE. 
 
Figure  3-1- Sustainability grades distribution among the IHEs 
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3-1- Description of the Ordered Probit Model 
If the dependent variable has more than two possible categories and these 
categories are ordered it is common to use either an ordered Probit or Logit Model 
which have lots in common. The theoretical difference between these two approaches 
relates to the distribution of the error term which is logistic versus normal. 
Examples of ordered outcome can be shown using a rating system (poor, fair, good 
and excellent) or opinion in the survey (strongly agree, agree, neutral, disagree and 
strongly disagree). In the current research the ordered outcome of the dependent 
variable is alphabetic letters including (A, A-, B, B+, B-, C, C+, C-, D, D+, D-, F). 
In the ordered Probit or Logit Model the variable is treated as though it is 
measured on an ordinal scale, but such pattern represents an approximate level of an 
important interval/ratio scale. For instance, the categories of alphabetic letters are 
roughly measured, in which ordered Logit or Probit model can be used in this case. 
In the ordered Logit model “Y” is an observed ordinal variable which is a function 
of an unobservable variable “Y*” that cannot be measured. The continuous latent 
variable “Y*” has different threshold points which determine the level (or value) of 
the observed ordinal variable “Y”. It should be pointed out that value of “Y” depends 
on whether a specific threshold has been reached or not. For instance in this model 
the “Y” is “A” if “Y*” be a???????????????????????????????-?????????????????????????
A-????????????????????????? 
 
24 
 
In another words, “Y” is a collapsed version of “Y*”. The “Y*” can take on an 
infinite range of value which will be collapsed into 11 alphabetic letter’s categories of 
“Y”. 
The continuous latent variable “Y*” can be calculated by the following equation. 
??? ??????????????????? ??????????? ????????????????????????????????????????? ???????????
coefficients which should be estimated further?? ???? ????? ??????????? ???????
disturbance which, in the Ordered Logit or Probit model, may not be perfectly 
measured. 
Yi??????xi ???i  
The “Ologit” or “Oprobit” commands are common to be used in Stata to estimate 
the order Logit or Probit models. Also if there is a sign of “i.” before a variable’s 
name in the command, Stata will turn it to a dummy variable.  
Oprobit Y_ x1 x2 x3 x4 x5 x6 x7  
“Y” represents the dependent variable which is followed by the list of the 
independent variables. 
If “j” alternatives are assumed for ordered the Logit model then there will be “j-1” 
intercepts thus multiple intercepts can be a sign of an ordered choice model.  
 
3-2- The Econometrics Model in the Current Research 
In the current model, the categories of Ordered Probit analysis for the dependent 
variable are numbers between zero and eleven. These numbers are equivalent to the 
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sustainability’s grade letters of each institution which include: A, A-, B, B+, B-, C, 
C+, C-, D, D+, D-, and F. 
Since the numbers show ranking, the difference between numbers is not equal. For 
example the difference between first and second outcome may not be the same as the 
second and third. In the ordered (Logit /Probit) model it is assumed that the distance 
between each category of the outcome is proportional. The number zero shows “F” as 
lowest grade in the ranking and 11 shows “A” as highest grade in the ranking. The 
following tables which are derived from “Stata” illustrate both letter grades and their 
equivalent numerical grades with their percentage frequency in 1,160 observations. It 
should be mentioned that the letter grades in the following tables are not in order, but 
their respective values are correct and match each other. It’s better to summarize 
dependent categorical variable by showing percent frequency, because “Y” is a coded 
variable and the mean and standard deviation doesn’t mean anything here. 
  
 
Figure  3-2- Letter grades and their equivalent numerical grades with their 
percentage frequency 
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The following equation is used for ordered Probit model in the current model: 
Yi??????xi ???i  
In above equation, there is a latent continuous variable which would form 12 
groups with 11 thresholds which are cutoff points between 12 different categories. As 
discussed “Yi? ?”?is unobservable and is only observed when it crosses the thresholds. 
This means that the true sustainability grades have not been generated; only 12 
categories of letter grades have been produced which depend on the true sustainability 
grades. If the letter grade is presented by “G”, then G will be equal to following 
letters: 
 
 
Table  3-1- Different categories of letter grades 
A  if Yi ? ??? A C+  ??????  ? Yi ? ?????? 
A- ???? A  ? Yi ? ?????- C-  ??????? ? Yi ? ?????-   
??????????-  ? Yi ? ??? B D  ??????-  ? Yi ? ?????? 
???????? B  ? Yi ? ???????? D+  ?????? ? Yi ? ?????? 
B-  ???????? ? Yi ? ?????-  D-  ??????? ? Yi ? ?????-   
C  ??????-  ? Yi ? ??????? F  ??????-  ? Yi ? 
 
 
 
3-3- Description about Stata 
Stata is a complete and integrated statistical software package that was created in 
1985 by Stata Corp. It is a full-featured statistical programming language which is 
available for Mac OS X, Windows, Unix and Linux. Stata as general purpose 
statistical software, helps its users with data analysis, data management, and graphics. 
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The name of “Stata” is a combination of two words: statistics and data. [1] The 
correct pronunciation of Stata (in English) can be considered any of the "Stay-ta", 
"Sta-ta" or "Stah-ta".  [16] 
There are three major versions of Stata in the market include Stata/IC (the standard 
version), Stata/SE (an extended version) and Stata/MP (for multiprocessing). The 
number of variables that are allowed in memory is the significant difference between 
the Stata versions. For example the variable limitation in standard Stata/IC is 2,047 
while Stata/SE or Stata/MP can analyze more variables.  
Economics, sociology, political science, biomedicine and epidemiology are the 
most common fields of research that use Stata. A graphical user interface was added 
starting with version 8.0, which is equipped with menus and dialog boxes to provide 
access to approximately all built-in commands.  
Stata can import data in formats of ASCII data (e.g. CSV or databank formats) and 
spreadsheet formats that includes several formats of Excel. It also can read and write 
SAS XPORT format datasets. Every version of Stata has the capability to read all 
older dataset formats, and also can write the current dataset as well as the most recent 
previous dataset format, by applying the “saveold” command.[4] In other words, it 
means that current Stata edition can open older format case studies; however older 
versions of Stata cannot read newer format datasets, unfortunately. [17] 
One of the features of Stata is its capability to read and record written commands 
in a standard text file called a do-file. Creating a do-file makes the work much easier 
because it can execute the commands stored in the ???????????????????????????????????
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Writing a do-file and recording the steps for managing and analyzing the data has 
several advantages. It not only helps the user to reproduce their work later but also it 
makes changes much easier. 
Stata journal is a publication that introduces articles about the method of using 
Stata and its new user-written commands. Also it publishes articles about teaching 
methods, data analysis, statistics and the use of Stata's language. [18] 
The econometrics model which is used in Stata for this research includes 1160 
observations and 59 variables. Since there is missing data and multicollinearity 
between some variables not all the variables in the data set have been used in the 
analysis.  
After running the model in Stata the signs of the parameters and the significance of 
coefficients can be used for interpretation of the results. The signs show whether the 
latent “y*” increase or decrease with the regressor. For example, in this model a 
positive coefficient of each explanatory variable means that the likelihood of getting 
higher sustainability grade is increased by this variable, and similarly a negative 
coefficient implies that the likelihood of getting lower sustainability grade. One of the 
differences between Logit and Probit model is the difference in the magnitude of the 
coefficients. 
The chi-square and degrees of freedom show the significance of the model. 
“Prob>chi2” is a test to check whether all the coefficients in the model are different 
from zero. If the number for this test is <0.05 then the model is ok. The “Z test” 
examines the hypothesis that each coefficient is different from “1” and in order to 
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reject this hypothesis, the t-value should be higher than 1.96 for a 95% confidence 
level.  In other words, the higher the coefficient, the higher the influence of 
explanatory variable on the dependent variable. 
“P>IzI” tests the hypothesis that each coefficient is different from zero. In order to 
reject this hypothesis, the p-value should be lower than 0.05 which will show us that 
the explanatory variable has significant influence on the dependent variable “Y”. 
The coefficients in the order Logit and Probit model are in log-odds units and 
cannot be interpreted as “OLS” coefficients. In order to interpret the coefficients the 
predicted probability of “Y=1” should be estimated. 
Also, it should be pointed out that in this research Stata has changed some of the 
variables name in different runs and features to fit the contents within the respective 
windows. 
 
 
3-4- Explanatory Variables 
The explanatory variables in this analysis have been chosen from “The Integrated 
Postsecondary Education Data System” (IPEDS). These variables have been chosen 
to examine the role of size, financial constraints, academic level, population, political 
point of view, renewable policy, school’s ranking, international population, public vs. 
private status, geographical zone and research activity on adoption of sustainable 
practices by each school. 
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In this analysis, to find the independent variables which are good indicators of the 
sustainability practices of each school, different equations with different lists of 
variables have been tested. 
The initial list of explanatory variables which was prepared included “62” 
variables, which was then cut down to a smaller list including: “Share of total degrees 
at bachelor's level”, “Education and related expenses”, “Endowment”, “Average 
amount of federal grants”, “Political point of view of the state”, “Research and related 
expenses”, “Total revenue of institution”, “Net tuition”, “count”, “selectivity of 
school” and “percent of internationals”. To check for multicollinearity, none of the 
dummy variables are included in this list and they will be added to the list later 
individually. 
There are some details about the variables in the following figure; it includes 
number of observations, mean, standard deviation, and minimum and maximum 
number for each particular variable.  
The number of observation shows that there are just a couple of missing values for 
some variables in this list.  
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Figure  3-3- Statistical summary of variables used in the STATA 
 
 
3-5- Explanation of the Explanatory Variables in the Model 
The following section includes the description of each variable and the reason to 
include it in the model, plus predicting each variable expected sign in the result table. 
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Table  3-2- List of Explanatory Variables used in the Model 
 
 
 
 
 
No.  Variable Name Description 
1 Carnegie Research activity of the university based on 
carnegie2005 
2 Southeast Dummy equal to 1, if university is in a Southeastern 
state 
3 Midwest Dummy equal to 1 if  university is in a Midwest state 
4 West Dummy equal to 1 if  university is in a Western state 
5 landgrnt01 Dummy equal to 1 if university is a land grant 
institution. 
6 controlprivate 1 if the university is a private institution, 0 if the 
university is Public institution 
7 top50la Dummy equal to 1 if the institution is a top 50 Liberal 
Arts Institution 
8 rps Renewable Portfolio Standard 
9 population 1 if the university is located in small town, 2 if the 
university located in medium size city, and 3 if the 
university located in large city. 
10 bach_deg_share_of_tot_deg Share of total degrees at bachelor's level 
11 endowment funds donated to institutions 
12 fed_grant_avg_amount Average amount of federal grants received by full-time 
first-time degree/certificate 
13 obama08_share Percent of voters who voted for Obama in 2008 
14 research_related_cost Research and related expenses 
15 nettuition01 Net tuition and fees revenue of each institution 
16 count The number of times that the institution contribute to the 
survey 
17 select the percent of selectivity of each institution 
18 internationals The percent of international student in each institution 
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3-5-1- Carnegie Classification 
The basic categories of Carnegie classification include: “Associate's Colleges, 
Doctorate-granting Universities, Master's Colleges and Universities, Baccalaureate 
Colleges, Special Focus Institutions, and Tribal Colleges”. This classification has 
been used in U.S. higher education for the past forty years ago. The Carnegie 
Classification started in 1973 and it was updated in 2010 in order to continue the 
classification structure and its comparison through different years. [19]  
The Carnegie classification is the leading feature for the study of higher education 
not only in representing institutional differences, but also in research studies to assure 
enough representation of sampled universities, students, or faculty.  
The research activity of each school which is based on the Carnegie classification 
has been considered as one of explanatory variable. It is expected that there will be a 
positive relationship between research activity and sustainability performance of 
institutions. Those institutions with higher rate of research activity are more likely to 
receive grants; therefore they are expected to be more capable of investing in 
sustainability projects. 
3-5-2- Geographical Zone 
Three variables, including Southeast, West and Midwest, were selected for this 
research to see if there is any relationship between the geographical zone of a school 
and its sustainability practice.  A dummy variable is used for each of Southeast, West 
and Midwest geographical zones and there is no expectation as to whether 
sustainability will be more or less successful in each of these geographic zones.  
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3-5-3- Land Grant Institution 
This variable indicates if a school is a land grant college. The land-grant schools or 
colleges have been selected by their state legislature or Congress to take advantages 
of the Morrill Acts of 1862 and 1890. According to Morrill Act, land grant 
Institutions should teach “agriculture, military tactics, the mechanic arts, and classical 
studies, in a way that the members of those working-classs society could obtain a 
liberal, practical education. It is expected to have a positive relationship for this 
variable, because the land grant institutions’ mission is to expand practical 
developments and it may inspire more sustainability practice. The data for land grant 
institutions is based on IPED. 
3-5-4- Control 
This variable measures whether a university is run by those authorities who are 
publicly-elected or is operated by privately-elected officials. Public schools may 
receive state funding beside their tuition revenue, while private schools derive their 
major financial sources from the private sector, therefore it can be a reason for public 
schools to invest more on sustainability than private schools. Community pressure is 
another reason that may push public schools to adopt sustainability practices which is 
stronger in public schools than private schools. [14] 
3-5-5- Top 50 Liberal Art 
“Top 50 Liberal Art” schools is another explanatory variable in the list and it is 
different from “top 50 national” schools, with an emphasis on undergraduate 
education and plans at least half of their degrees in the liberal arts fields of study. 
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“Top 50 Liberal Art” as a representative of top-ranked schools examines the impact 
of being a top-ranked school on sustainability practice. Also the “top 50 national 
schools” variable was included in the variables list which was dropped because of 
multicollinearity. It is expected that there will be a positive relationship between this 
explanatory variable and the school’s sustainability grade, because top-ranked schools 
are concerned in keeping their ranking and therefore they may be more interested in 
achieving higher grades in the sustainability practices to keep their ranking.  
 
3-5-6- Renewable Portfolio Standard (RPS) 
Renewable portfolio standards (RPS) are policies with the goal of increasing the 
amount of electricity generated by renewable resources. These policies are based on 
encouraging electricity producers to provide a certain minimum level of generated 
electricity from renewable resources. Renewable resources include “wind, solar, 
geothermal, biomass, and some types of hydroelectricity”. Sometimes other resources 
such as “landfill gas, municipal solid waste, and tidal energy” are also considered as 
renewable resources.  
Both federal tax incentives and RPS policies have caused a major increase in 
energy generation out of renewable resources through the past years. Since the goal of 
the RPS policy is to motivate the applications which are based on renewable energy, 
it is assumed that there is a positive relationship between sustainability practice and 
RPS policy. The data which includes states with RPS policy are derived from the U.S. 
Energy Information Administration.  [20] 
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3-5-7- Population 
This explanatory variable has been included in the model to indicate the 
population of the city or town where each school is located. These data are based on 
publicly available census report. [21] 
It is assumed that the schools that are located in the more populated cities are more 
likely to apply sustainability practices because they are associated with more people 
and they may receive more pressure from outside the school for practicing 
sustainability. It is assumed that the school’s sustainability plan has higher impact on 
the environment with higher population. It is expected to see a positive relationship 
between sustainability practices in the school and the population of county where the 
school is located. 
 
3-5-8- Share of Total Degrees at Bachelor's Level 
“Share of total degrees at bachelor's level” is an explanatory variable that shows 
the proportion of all degrees that are conferred at the bachelor's level. There is 
expected to be a negative relationship for this variable, because it is assumed that 
there is positive relationship between sustainability practice and academic level. 
Considering bachelor’s degree as the first level in the ranking of academic levels, it is 
assumed that the schools with more focus on bachelor’s degree are less likely to 
practice sustainability on their campus. In other words, it is assumed those schools 
with higher percent of graduate degree are more likely to practice sustainability on 
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their campus because more sustainability projects can be done by graduate students. 
The data for this variable came from IPED. 
 
3-5-9- Endowment 
"Endowment", which is expected to behave as a strong explanatory variable, can 
be considered as proxy for financial strength. The prediction sign for this variable is 
positive because when a school has more endowments it will be more capable of 
allocating money for sustainability projects on its campus .The data for endowment is 
based on “the College Sustainability Report Card”.  
 
3-5-10- Average Amount of Federal Grants 
“Average amount of federal grants” as a proxy for financial capability, is another 
explanatory variable that has been chosen to explain the relationship between 
financial condition and sustainability performance for a school. It is assumed that the 
more the number of students who receive federal grants, the less the number of 
students who need scholarship. As a result these schools will have a larger budget to 
spend on other projects. “Average amount of federal grants” is expected to have a 
positive relationship because it is assumed that as federal grants increase a school’s 
budget will be more likely to be used for sustainable-related activities. This variable 
shows the average amount of federal grants awarded to full-time and first-time 
degree-seeking (or certificate-seeking) undergraduates; and the data for this variable 
has been collected from IPED. 
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 3-5-11- Political Point of View of the State 
It might be possible that the political view of a given state has an impact on the 
status of the sustainability practices at a given school or college located in that state. 
Thus, the percent of votes for president Obama in 2008 was picked as an explanatory 
variable. It is expected to provide a positive relationship between this variable and 
sustainability practice, because the Democratic Party’s platform is more inclined to 
support sustainability plans. The data for this variable is based on Federal Election 
results from 2008. [22] 
 
3-5-12- Research and Related Expenses 
"Research and related expenses" is an explanatory variable that shows the total 
expenditure on research and its related costs in each school or college. Those schools 
which have higher spending on research should have more capability to work on 
sustainability practices on their respective campus and it is expected that there will be 
a positive relationship between this variable and sustainability scores. The data for 
this variable has been collected from IPED. 
 
3-5-13- Net Tuition 
Net tuition is the revenue that comes directly from students and it does not include 
Pell, Federal, State, and Local grants. This variable was included to examine the 
relationship between sustainability practice of the schools and their revenue that come 
39 
 
from net tuition. Those schools with a higher rate of tuition may have less financial 
constraint to allow a larger budget for sustainability practices on their campuses. 
Thus, it is expected to see a positive relation between net tuition and adoption of 
sustainability in schools. The data for net tuition are derived from IPED. 
 
3-5-14- Count 
This variable represents the number of times that each school contributes to the 
survey process and it is expected to see a positive sign for this variable’s coefficient. 
It is expected that those schools that were more involved in the Green Report Card’s 
survey and were more consistent in reporting the data for sustainability on their 
campus will get better sustainability grades.  
 
3-5-15- Selectivity 
This variable was calculated by dividing the total number of undergrad admissions 
by the total number of fall undergrad students who have registered in the school.  The 
value of this variable is around “1”, however, if the value is much higher than “1”, it 
demonstrates a low selectivity level of that given institution. It is expected to observe 
a positive relationship between the selectivity and sustainability development in each 
institution because most of the high-ranking schools are selective. As discussed 
before high-ranking schools are expected to be more interested to sustainability 
practices in order to keep their ranking.   
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3-5-16- Internationals 
This variable which measures the influence of international students on 
sustainability practice is expected to have positive effect. Because studying abroad 
can provide this opportunity for students to develop a broader perspective of the 
world, it is expected they will be more concerned about sustainability practices in the 
school. The data type for this variable which is the result of dividing the number of 
students enrolled in the fall semester by the number of non-resident students in the 
same institution, in percentage.  
 
3-6- Test for Multicollinearity 
Multicollinearity is a statistical phenomenon in which predictor variables have a 
perfect or exact relationship. To check for multicollinearity a simple correlation 
matrix of all the (non-dummy) variables against predictor variable has been 
conducted. 
The correlation coefficient determines whether two paired sets of data are related 
or not and is a number between “–1 and 1”. There will be a positive linear correlation 
When it close to 1 and negative linear correlation when it close to “-1”. It shows there 
is no evidence of any relationship when the correlation coefficient is close to zero. 
[23] 
 The following figure shows the correlation matrix of all the (non-dummy) 
variables against each other. 
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Figure  3-4- Correlation matrix of all the (non-dummy) variables against each 
other 
 
To determine which pair of variables in “correlation matrix table” has a high 
correlation, “T-test” can be used here. The first step to do the “T-test” is to find the 
related critical t-value (t) from the t-table. In this case the critical t-value (t) is 2.576 
which is derived from t-table for 1% level of significance and 1042 degree of freedom 
(n -2). 
Next “r max” is required which can be calculated according to the following 
equation: 
r max = t divided by the square root of (n - 2 + t squared) 
 
By using the “r max” and “r”, which is the simple correlation coefficient between 
any two pairs of variables and is shown in figure 3-4, significant correlation between 
any pair of variables can be detected. If “r” is greater than “r max”, then there is 
statistically significant correlation between that pair of variables. 
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In this case “r max” is 0.08 which is a small number and means that "statistically 
significant" correlation is easy to achieve between these variables. 
In the following table “?” shows the pair of variables which their “correlation 
coefficient” is greater than “r max”. The highlighted cells in gray color show those 
pair of variables that their correlation is higher than 0.5 in the table. 
 
Table  3-3- Table of correlation status between all non-dummy variables of the 
model 
Non-dummy 
variables 
-1  -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 
Bachelor degree (1)                       
Education and related 
expenses (2) ??
                    
Endowment (3) ?? ??                   
Federal grants (4)     
?
                
Obama08 (5) ??   
?
??               
Research activity (6) ?? ?? ??                 
Total revenue (7) ?? ?? ??     ??           
Net tuition (8) ?? ?? ??   ?? ?? ??         
Count (9) ?? ?? ??     ?? ?? ??       
Selectivity (10) ?? ?? ?? ?? ?? ?? ?? ?? ??     
International (11) ?? ?? ?? ?? ?? ?? ?? ?? ??     
 
Testing for “variance inflation factor” (VIF) is another way to check for 
multicollinearity. The VIF command in Stata can be used after the regression. A 
variable whose VIF value is greater than “5” often indicates multicollinearity. 
Tolerance, which is calculated by 1/VIF, also can show the degree of collinearity. 
When tolerance value is lower than 0.1, it is equivalent to a VIF of 10 and it shows 
that the variable may be a linear combination of other independent variables. 
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According to “VIF” table “carnegiebach” has 5.73 “VIF” value which indicates 
multicollinearity. (Figure  3-5) 
  
 
Figure  3-5- Variance inflation factor (VIF) to check for multicollinearity 
 
The information from “T-test” along with “VIF” test can be used to decide if there 
is multicollinearity that is causing problems in this model. 
According to the “T-test”, there is a high correlation in the model between 
“Education and related expenses” and four other variables as “Endowment”, 
“Research and related cost”, “Total revenue” and “Net tuition”. Also according to 
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Figure 3-5 “VIF” for this variable is 9.01. Thus, it might be convincing to remove 
“Education and related expenses” variable from the model. 
Also “Total revenue of institution” is considered to be subtracted from the model 
based on the same reason mentioned above. According to the “T-test”, there is high 
correlation between this variable and four other variables in the model including: 
“Education and related expenses”, “Endowment”, “Research and related cost” and 
“Net tuition”.  
According to the results of “multicollinearity test” two variables “Education and 
related expenses” and “Total revenue of institution” will be excluded from the list of 
variables and the rest of variables remain in the model because it is a sound approach 
to keep the rest of variables in the model from theoretical stand point.  
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4. Review of Model Results 
To evaluate the significance of the coefficients the ordered probit model was 
conducted. The selected dummy variables are not included in this list. The result from 
Stata shows that except for “Education and related expenses” and “Total revenue of 
institution” the rest of the variables have a probability value less than “.05” and z 
score higher than “2” which is a satisfactory result.  
 
Figure  4-1- Snapshot of STATA results excluding the “Dummy Variables” 
 
To avoid multicollinearity, the model was redone without the two variables 
“Education and related expenses” and “Total revenue of institution” which had low 
coefficients in the previous regression. 
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Figure  4-2- STATA results excluding “Education and related expenses” and 
“Total revenue of institution” 
 
There is no change in the sign of the variables, but the significance of the 
coefficients have been raised a small amount from the previous regression.  
 
4-1- Four Part Specification Test over Dummy Variables 
“Four Part Specification Test” is consisted of four valid criteria to decide whether 
a given variable belongs to the model or not. [24] Following conditions will be 
considered in this test: 
1. “Theory”: Is the variable theoretically important to be included in the 
model? 
2.“T-test” or “F-test”: Is the variable statistically significant? 
3.“ ”: Does the overall fit of the equation improve when the variable is 
added to in the model? 
4.“Bias”: Do the coefficients of the other variables change significantly 
when the variable is added? 
 
In this section, each dummy variable will be added to the variables list 
individually. By considering four mentioned criteria which have been discussed 
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above, the influence of each dummy variable is expected to be seen on other variables 
in the list. After “Four Part Specification Test” it will be mentioned that the variable 
will be included or dropped from the model. More details about “F Test” are 
explained in Appendix 3. 
“Population” which is the name of the first dummy variable was added to the 
variable list shows the population of the county where each institution is located. This 
factor (categorical) variable has three indicators including “3” which represents the 
big size cities (over 500,000 population), “2” represents the mid-size cities (between 
60,000-120,000 population), and “1” represents the small towns (under 10,000 
population). These three categories for population of states is a rough estimation.  
 
Figure  4-3- Population indicators used in the STATA model 
 
According to the table, majority of institutions are located in the cities with high 
population. 
Two dummy variables “Populsmall” and “Populbig” are used in Stata to analyze 
the impact of “Population” on the dependent variable. The dummy variable which 
indicates big-size cities is statistically significant and has a negative sign. Other 
dummy variable which indicates small towns is not statistically significant and has a 
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negative sign. According to the signs, as population goes up the likelihood of high 
sustainability scores goes down. 
The following snapshot of Stata shows the result of “F-test” for “Population” 
variables which is a large “F-statistic” and small “P-value”. Therefore it is possible to 
reject the null hypothesis which at the same time both coefficients of population 
variables are equal to zero. The negative sign for “populbig” means that the 
likelihood of high sustainability scores does decrease with population. 
 
Figure  4-4- Snapshot of F-test for “Populsmall” and “Populbig” variables, 
derived from Stata 
 
The “Pseudo R2” in “ordered Probit Model” which evaluates the goodness-of-fit 
of the model is similar to R-squared in “OLS” and has the similar scale ranging from 
0 to 1. The result shows that “Pseudo R2” improves from 0.0496 to 0.0518 when the 
“Population” variables are added to the list of the variables, but there is not a 
noticeable change in the regression coefficients. 
To see the relationship between sustainability practices in the school and the 
population of county where the school is located, these two dummy variables 
including: “Populsmall” and “Populbig” are important and included in the model. 
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The second dummy variable which was added to the list of variables “RPS” stands 
for “renewable Portfolio Standard”. The positive coefficient for “RPS” implies that 
those institutions that are located in counties with RPS-type mechanisms are more 
likely to have higher sustainability score. The coefficient for this variable is not 
significant. According to the following figure “RPS” has a small F-statistic and small 
P-value. 
 
Figure  4-5- Snapshot of F-test for “RPS” variable, derived from Stata 
   
The inclusion of “RPS” does not change the signs of the other variables, but it 
slightly decreases the coefficient of “obama08_share”. The result shows that the 
inclusion of “RPS” improves “Pseudo R2” slightly from 0.0518 to 0.0520.  
To find the relationship between sustainability practices in the school and “RPS” it 
is sound to keep this variable in the model. 
 
The third factor (categorical) variable shows the ranking of the institution. This 
variable which indicates top 50 liberal art schools has been shown as “top50la” in the 
figure below. The coefficient for this variable is statistically significant and the 
positive sign shows to be considered in the list of top 50 liberal art institutions 
increase the likelihood of having a high sustainability grade. The following figure 
shows a very high F-statistic and low probability of “top50la”. 
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Figure  4-6- Snapshot of F-test for “Top50LA” variable, derived from Stata 
 
After adding“top50la” to the list of variables “Pseudo R2” increases from 0.0520 
to 0.0564. There is no change in the sign or the coefficients of other variables 
regarding to inclusion of “top50la”. 
As a result of “Four Part Specification Test” this variable “top50la”, is included in 
the model. 
 
“Controlprivate” is the name of the forth dummy variable which distinguishes 
between public and private institutions. For this variable the dummy variable is equal 
to “1” if the university is private and is equal to “0” if it is a public institution. The 
result shows that “Controlprivate” has a significant coefficient and the negative sign 
which means that the public schools are more likely to apply sustainability practice. 
The following figure shows a very high “F-statistic” and zero “P-value” of this 
variable.  
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Figure  4-7- Snapshot of F-test for “Controlprivate” variable, derived from Stata 
 
The inclusion of “Controlprivate” to the list of variables increases “Pseudo R2” 
from 0.0564 to 0.0657. The result shows that after adding this variable the signs of 
other variables remain the same but the coefficient for “Research_related_cost” has a 
small change. 
As a result of “Four Part Specification Test” this variable “Controlprivate”, is 
included in the model. 
 
“landgrnt01” is a name for fifth factor variable which shows the land grant 
institutions. This category which involves small number of institutions, indicating that 
a selected school takes advantages of the “Morrill Acts of 1862 and 1890”. The 
coefficient for this variable has positive sign and is not significant.  
The positive sign here means that land grant institutions are more likely to have 
high sustainability score. The following figure shows that “landgrnt01” has a low “F-
statistic” and low “P-value”. 
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Figure  4-8- Snapshot of F-test for “Landgrant01” variable, derived from Stata 
 
After adding “landgrnt01” there is no change in the coefficients of other variables 
but “Pseudo R2” improves from 0.0657 to 0.0661.  
As a result of “Four Part Specification Test” this variable “landgrnt01”, is included 
in the model. 
 
Next, those variables which determine the geography zone of the institutions are 
added to the analysis. These zones include Southeast, West and Midwest which are 
recognizable with the same name in the result table and the signs for these variables 
are negative, positive and negative respectively. In general, the relevant coefficient 
for Midwest is better than the coefficients for both Southeast and West, but none of 
them is statistically significant. The following figure shows a high F-statistic and low 
P-value for this variable, which means it is likely to reject the null hypothesis that at 
the same time all the coefficients of “geography zone” are equal to zero. 
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Figure  4-9- Snapshot of F-test for “Geography zone” variables, derived from 
Stata 
 
As a result of adding “geography zone” variables to the rest of explanatory 
variables in the model, “Pseudo R2” improves from 0.0661 to 0.0683 and the 
coefficients for “RPS” and “Nettuition01” slightly change.   
As a result of “Four Part Specification Test” the geography zone variables 
including: Southeast, West and Midwest are included in the model. 
 
The last variable which was added to the model was “Carnegie123” which 
determines the research activity of each institution by classifying them to three 
groups. The following table shows this classification. The “1” includes institutions 
where most of the degrees are at the bachelor’s level and “2’ include institutions that 
most of degrees are at master level and “3” shows the universities which awarded at 
least 20 research related to the doctoral degrees. 
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Figure  4-10- The research activity indicators used in the STATA model 
 
 Stata considers this variable as two dummy variables which are entitled as 
“Carnegiebach” and “Carnegiedoc”. The result shows that neither coefficient is 
significant. The negative sign of “Carnegiedoc” and positive sign of “Carnegiebach” 
imply that the number of bachelor degree students has positive impact on 
sustainability practices at schools. In another words those institutions with higher 
percent of bachelor’s degree are more likely to get high sustainability grade. The 
following figure shows the result of F-statistic which is not significant and P-value 
which is not low.   
 
Figure  4-11- Snapshot of F-test for “Carnegiebach” and “Carnegiedoc”, 
derived from Stata 
 
55 
 
As a result of adding “research activity” variables “Pseudo R2” improves from 
0.0683 to 0.0690 and the coefficient of “Bach_deg_share_of_tot_deg” changes from 
0.3691 to 0.0550. 
As a result of “Four Part Specification Test” two variables “Carnegiebach” and 
“Carnegiedoc” are included in the model. 
 
It is theoretically a sound approach to keep most of the variables in the model, 
because the variety of variables can help to evaluate sustainability from different 
aspects.  The following figure summarizes all the variables which have been selected 
to remain in the model at this stage. 
 
Figure  4-12- Snapshot of STATA variables including the “dummy variables” 
Note: Due to saving space, the level indicators of factor variables are not created by STATA in the 
results. 
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4-2- “Four Parts Specification Test” over Categorical 
Variables 
Following the analysis over dummy variables, in this section each of the 
categorical variables is evaluated to decide whether they belong to the model or not, 
“Four Parts Specification Test” is considered through the analysis. Thus, each 
categorical variable is subtracted from the model to see its impact on other 
coefficients and the overall fit of the model.  
“Bach_deg_share_of_tot_deg” is the name of the variable which shows the Share 
of total degrees at bachelor's level. The coefficient for this variable is not significant 
but it can be inferred from the positive sign of this variable that there is a direct 
relationship between the number of degree in bachelor’s level and sustainability 
grades in IHE. It means those institutions with higher number of bachelor’s level are 
more likely to have higher sustainability grades. The following figure shows the low 
“F-statistic” and high “P-value” for this variable. 
 
Figure  4-13- Snapshot of F-test for “Bach_deg_share_of_tot_deg” variable, 
derived from Stata 
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After subtracting “Bach_deg_share_of_tot_deg” from the list of variables there is 
a change in coefficients of other variables, but “Pseudo R2” remains the same 0.0690 
in the new regression. 
To find the relationship between the “Share of total degrees at bachelor's level” 
and sustainability practice in the university, this is an important variable and is 
included in the model.  
The result of analysis shows that “Endowment” is a significant factor that 
contributes to the sustainability grades in IHEs. The positive sign of this variable 
implies that those institutions that receive higher amount of endowment are more 
likely to receive a higher sustainability grades. Following figure shows high “F-
statistic” and low “P-value” for “Endowment”. 
 
Figure  4-14- Snapshot of F-test for “Endowment” variable, derived from Stata 
 
Subtracting “Endowment” from the list of variables changes the coefficient of 
“Research_related_cost” from 5.79e-10. to 8.79e-10. Also subtracting “Endowment” 
decreases “Pseudo R2” from 0.0690 to 0.0655 in the new regression. 
As a result of “Four Parts Specification Test”, this variable “Endowment” is 
included in the model.  
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Average amount of federal grants with the name of “Fed_grant_avg_amount” in 
the result table is a statistically significant factor. The “P-value” of zero and “z score” 
of 5.36 shows the low probability that its effect would have occurred due to the 
chance. The positive sign conveys that the institutions that receive higher amount of 
federal grants are more likely to adopt sustainability practice on their campus. 
The following figure shows a very high “F-statistic” and zero “P-value” for this 
variable. 
 
 
 
Figure  4-15- Snapshot of F-test for “Fed_grant_avg_amount” variable, derived 
from Stata 
 
As a result of subtracting “Fed_grant_avg_amount” from the list of variables 
“Pseudo R2” decreases from 0.0690 to 0.0629 in the new regression, and there are 
some changes in majority of the other coefficients.  
As a result of “Four Parts Specification Test”, this variable “Fed_grant_ 
avg_amount” is included in the model.  
Although the coefficient of “Obama08_share” which indicate the majority of 
political views of the population in each state is not significant, the positive sign 
indicates that those states, which had higher percent of voters for Obama in 2008, are 
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more dedicated to sustainability practices. The following figure shows “F-statistic” 
and “P-value” of “Obama08_share”.  
 
Figure  4-16- Snapshot of F-test for “Obama08_share” variable, derived from 
Stata 
 
The result shows that subtracting “Obama08_share” affect “geography zone” 
coefficients: “Southeast” change from -0.05 to -0.10, “West” change from 0.11 to 
0.06 and “Midwest” change from -0.21 to -0.25. Also it will slightly reduce “Pseudo 
R2” from 0.0690 to 0.0686.    
Since this variable “Obama08_share” in comparison to the rest of variables 
provides a different aspect to evaluate sustainability relationship, it is a sound 
approach to keep it in the model. 
 
“Research_related_cost” as one of the explanatory variables includes the total sum 
of expenses for research education, public service, scholarships and fellowships in 
each institution. It has a significant coefficient which shows those IHE with higher 
amount of expenses on research are more likely to adopt sustainability than institution 
with low expenses on research. The following figure shows the result of “F-test” for 
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this variable. Stata could not read the data for this variable. It should be pointed out 
that the Stata drops constraints when they are either nonbinding or contradictory. 
 
Figure  4-17- Snapshot of F-test for “Research_related_cost” variable, derived 
from Stata 
 
If the “Research_related_cost” is dropped from the list of variables “Pseudo R2” 
will increase from 0.0690 to 0.0710. It also impacts the coefficient of “nettuition01” 
and changes it from 8.07e-10 to 1.13e-09. 
As a result of “Four Parts Specification Test”, this variable “Research_related_ 
cost” is included in the model.  
 
“Nettuition01” as one of the variables which represent the direct revenue from 
students is statistically significant. The positive sign on this variable suggests the 
higher likelihood of developing sustainability in institutions with higher amount of 
revenue from tuition. The following figure shows the result of “F test” for 
“Nettuition01”, while Stata could not read its data, either. 
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Figure  4-18- Snapshot of F-test for “Nettuition01” variable, derived from Stata 
 
Exclusion of “Nettuition01” from the list of variables has impact on 
“Research_related_cost”coefficient and changes it from 5.09e-10 to 7.85e-10, also it 
reduces “Pseudo R2” from 0.0690 to 0.0669.   
As a result of “Four Parts Specification Test”, this variable “Nettuition01” is 
included in the model.  
 
“Count” which as an independent variable points to the number of times each 
institution contributed to the survey does not have a significant coefficient. Although 
the positive sign on this variable can be interpret as the direct relationship between 
the sustainability grades and number of times which each institution contribute to the 
survey. Following figure shows the result of “F-test” for “count” variable which has a 
low “F-statistic” and a high “P-value”. 
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Figure  4-19- Snapshot of F-test for “Count” variable, derived from Stata 
 
The exclusion of “Count” from the list of variables changes other variables’ 
coefficient slightly, and it reduces the “Pseudo R2” from 0.0690 to 0.0685. 
As a result of “Four Parts Specification Test”, this variable “Count” is dropped 
from the model.  
Another significant coefficient in this list belongs to “Select” which shows the 
selectivity of each institution. A selective institution is simply an institution which 
does not admit everyone. This variable with high statistical significance and positive 
sign imply that the higher the percent of selectivity of institution, the higher the 
probability of a good sustainability score. The following figure shows that this 
variable has a very high “F-statistic” and zero “P-value”. 
 
Figure  4-20- Snapshot of F-test for “Select” variable, derived from Stata 
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According to the result when “Select” is dropped from the list of variables, there 
will be some changes in majority of other variables’ coefficient, and “Pseudo R2” 
will be reduced from 0.0690 to 0.0652. 
As a result of “Four Parts Specification Test”, this variable “Select” is included in 
the model.  
 
 The variable which measures the influence of international student on 
sustainability status of institution has positive and significant coefficient. It 
demonstrates the positive effect of international student in developing sustainability 
in institution. In another words, institution with higher percent of international student 
are more likely to look after sustainability practice on their campus. According to the 
following figure “Internationals” has a very high “F-statistic” and zero “P-value” 
which shows its significant effect in the model.    
 
Figure  4-21- Snapshot of F-test for “International” variable, derived from Stata 
 
According to the result after excluding “Internationals” from the model there is 
some changes in other variables’ coefficients. For example “nettuition01” changes 
from 8.07e-10 to 6.00e-10. Also “Pseudo R2” will reduce from 0.0690 to 0.0643. 
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As a result of “Four Parts Specification Test”, this variable “Internationals” is 
included in the model.  
 
Figure  4-22- Snapshot of STATA variables after dropping the variable “Count”  
 
5. Summary and Conclusion 
5-1- Summary of Research Findings 
Generally speaking, every academic institute can affect its surrounding 
environment and society, either directly or indirectly. Thus, it can be considered as 
one of the best places for practicing and promoting sustainability. 
Lack of an integrated and systematic sustainability plan can be referred as the 
shortcomings of sustainability consistency. This paper has focused on the 
characteristics of IHE to provide insights into which factors affect on institution’s 
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decision to adopt sustainability practices. By reviewing other institution sustainability 
grades and their institution characteristics, this paper tries to provide empirical 
modeling and data analysis about the factors which affect sustainability in schools. 
Finding the common factors between institutions with high sustainability grades can 
provide a big picture for developing robust campus sustainability plans and practices. 
In order to develop this research, sustainability grades of 321 colleges and schools 
have been extracted from “The College Sustainability Report Card” and analyzed 
alongside the characteristics of the respective schools. “The Ordered Probit Model” 
has been run in Stata in order to find a meaningful relationship between sustainability 
practices and the characteristics of each school.  
The results of this analysis indicate that financial resources do have a significant 
role in sustainability decisions and practices on the IHE campuses, similar to Stafford 
findings that introduced sustainability as a luxury activity in higher education 
institutions where wealthier ones have more willingness to apply sustainability plans 
than those with lower budgets. 
According to the results of the current research developed by this model, the 
location of institution may affect their sustainability effort. For example those IHE 
that are located in the western geographic zone are more likely to be successful in 
improving sustainability on their campuses, whereas those universities which are 
located in “Midwest” and “Southeast” zones are less likely to practice sustainability 
on their campuses.  
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Although not all the population coefficients are statistically significant, it shows 
that the sustainability practice of the institution and the population of the respective 
county have contradictory effect with each other.   
In this research, two variables (percentage of international student and the share of 
total bachelor degree) examine the student impact on applying sustainability practices 
in IHE. The statistically significant coefficient for international student implies that 
the institutions that have a higher percentage of international students are more 
interested to be involved in sustainability plans. Although the coefficient on “the 
share of the total bachelor degree” is not significant, it shows the positive effect of the 
number of bachelor students on sustainability status in IHE. 
According to the results, institutions which are included in the top 50 liberal art 
institutions and those which are more selective regarding student applications , are 
more interested in keeping their sustainability grades at higher levels. On the other 
hand, positive sign on RPS variable shows that the policies which promote 
sustainability practices do have positive effect on adopting sustainability on 
campuses.  
Although the political view variable is not statistically significant, its sign is as 
expected and shows that the percentage of voters who voted for Obama in 2008 and 
sustainability grades of IHEs do have positive relationship. 
Also the majority of institutions in this research were private, but the result 
conveys that public schools are more dedicated to promoting sustainability on their 
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campuses. On the other hand, some universities are categorized as a land grant 
institution, but this variable does not impact the sustainability status of these entities. 
The coefficient which shows the number of times that each institution contributed 
to the survey is positive but not significant so it is dropped from the model.  
To get a big picture about the variables impacting sustainability practices in IHE, 
and to find out which variables have the most direct or indirect influence in this 
analysis; all variables are classified in four major categories including: “financial 
support, location features, student influence and university features”.  
The following table shows the classification of all variables used through the 
research and the column entitled as “Status” indicates the rough estimation of positive 
or negative impact of each variable on the sustainability status in the universities. If 
the coefficient for each variable is statistically significant then the relevant sign has 
been written twice. For example two plus sign (+ +) for “Endowment” indicates that 
its coefficient is statistically significant and has positive effect on sustainability status 
of the university.    
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Table  5-1- Classification of the variables which have the most impact on 
sustainability 
Category Subcategory Status 
Financial Support 
Carnegie ? 
Endowment + + 
Research activity + + 
Federal grants + + 
Net  tuition + + 
Location Features 
Southeast ? 
Midwest ???? 
West + 
Political view (Obama08) + 
Population ???? 
RPS + 
Student Influence International + + 
Bachelor degree + 
University Features 
Selectivity + + 
Top 50 LA + + 
Control private ???? 
Land grant + 
 
According to the table above, five variables including “Carnegie”, “Endowment”, 
“Research activity”, “Federal grant” and “Net tuition” in this analysis examine the 
impact of financial support on the sustainability status of the universities. The number 
of significant variables (4 out of 5) indicates that in this analysis “financial support” is 
the most influential factor in determining the sustainability status of the university. 
“The university features” with two significant variables for “Selectivity” and “Top 
50 LA” can be classified as the second influential category in this table, although the 
“student influence” is also eligible to be ranked as the second important factor. 
Finally, the “Location feature” of university with two negative significant variables 
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can be classified in fourth place with the least influential impact on the sustainability 
of campus.  
 
5-2- Further Research 
As discussed before “the College Sustainability Report Card” had evaluated 
universities sustainability grades in five continuous years. Further research could be 
conducted based on the existing information and a new approach of using time series 
methodology to monitor sustainability grades of each university over the five years 
time frame. Also it will be an excellent analytical approach to look more deeply into 
the financial parameters of the universities and the sustainability grades since it has 
been hypothesized that there is a strong relationship between the financial parameters 
and the sustainability status of universities.  
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Appendix 1- The College Sustainability Report 
Card 
The goal of “The college sustainability report card” was to assess the 
environmental sustainability practices and plans at 322 schools/universities in the 
U.S. and Canada. At the end of these evaluations “The college sustainability report 
card” planned to find academic entities that are more successful in sustainability 
practices and may help the schools to learn from each other’s performance in order to 
flourish the sustainability initiative on campuses. 
The first reference of the “Report Card” to select respective schools was “2007 
NACUBO Endowment Study” that provides information about university 
endowments. Starting from 2009, the “Report Card” added eight and eleven schools, 
respectively, to the list of the U.S. and Canada. These new schools have the criteria of 
approximately holding $160 million, or even more, in endowment assets which was 
the criteria of “Report Card” for school selection. Schools in Canada were not taken 
into account for analysis in this paper. 
 In the procedure of selecting schools, the “Report Card” did not select the 
institutions that were limited to a single and particular area of graduate or 
professional study. Also it did not asses the universities that do not have ordinary and 
traditional designed facilities in the campus or those academic entities which share 
endowments with other primary or secondary schools. 
To find relative data about potential or current sustainability initiatives of 
institution of higher education the “Report Card” starts to develop a research. They 
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started to gather the information in 2007 by developing four surveys about 
sustainability performance in institutions, with concentration on “campus operations”, 
“dining services”, “endowment investment practices”, and “student activities”. These 
surveys were sent to the respective administrators and students of all 322 institutions. 
The full database of completed surveys of each school's sustainability initiatives is 
available on-line through “The Report Card” website. 
Some of the most important entities and rating systems which were mentioned in 
the survey included “The United States Green Building Council's LEED rating 
system” for green building, “the EPA's Energy Star rating” for buildings and 
appliances, “the Fair Trade Certified Label” for items grown and processed under 
humane labor conditions, “the Marine Stewardship Council and Monterey Bay 
Aquarium Seafood Watch Standards” for sustainable seafood harvesting, etc.  
It should be mentioned that the data for each year “Report Card” was collected one 
year earlier. For example the data for “Report Card 2011” was gathered from April 
through September 2010.  
The focus of Report Card‘s research group for data gathering was on policies and 
approaches in nine main classes as the following: 
? Administration, 
? Climate Change & Energy,  
? Food & Recycling,  
? Green Building,  
? Student Involvement,  
? Transportation, 
? Endowment Transparency,  
? Investment Priorities,  
? Shareholder Engagement 
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 “The Report Card Research Group” assigned the letter grades to each of the 
universities which had contributed in the surveys. These grades are calculated based 
on the cumulative scores awarded for 52 sustainability parameters, which were 
distributed through the nine categories (equally weighted) mentioned earlier. 
 The amount of the points which can be applied for a single parameter depends on 
the parameter’s influence on the overall condition of campus sustainability levels and 
its degree of importance in comparison to the other parameters. Although these 
parameters include several policies and programs, they could not reflect all the 
university sustainability efforts like teaching, research or other aspects of 
sustainability. 
To make it simple, only full letter grades, (A, B, C, D, and F with no plus or 
minus), were applied for the individual categories. The letter A in any category means 
the respective university accumulated at least 70% of total scores for the above 
mentioned parameters. Similarly, each of the letters B, C and D in any category was 
necessary to receive 50, 30 and 10 percent of the available points, respectively. To 
optimize the investment returns, no university received a grade of “D” or “F” in the 
“Investment priorities” class. Also, the overall grade for each university is a letter 
including minus and plus ranging from “A to F”.  
 In order to keep the consistently for the comparison of grades, “The Report 
Card” have updated the particular sustainability future plans since 2007. 
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Appendix 2- List of Universities Used in the Research (Extracted 
from Report Card)  
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
11
77
88
 
Lo
s A
ng
el
es
 C
ity
 C
ol
le
ge
 
CA
 
Lo
s A
ng
el
es
 
C-
 
20
10
 
20
10
 
1 
11
79
46
 
Lo
yo
la
 M
ar
ym
ou
nt
 U
ni
ve
rs
ity
 
CA
 
Lo
s A
ng
el
es
 
B+
 
20
08
 
20
11
 
4 
11
88
88
 
M
ill
s C
ol
le
ge
 
CA
 
O
ak
la
nd
 
B 
20
09
 
20
11
 
3 
11
96
05
 
N
at
io
na
l U
ni
ve
rs
ity
 
CA
 
Sa
n 
Di
eg
o 
D-
 
20
08
 
20
08
 
1 
12
02
54
 
O
cc
id
en
ta
l C
ol
le
ge
 
CA
 
Lo
s A
ng
el
es
 
B-
 
20
08
 
20
11
 
4 
12
08
83
 
U
ni
ve
rs
ity
 o
f t
he
 P
ac
ifi
c 
CA
 
St
oc
kt
on
 
B+
 
20
09
 
20
11
 
3 
12
11
50
 
Pe
pp
er
di
ne
 U
ni
ve
rs
ity
 
CA
 
M
al
ib
u 
B-
 
20
08
 
20
11
 
4 
12
13
45
 
Po
m
on
a 
Co
lle
ge
 
CA
 
Cl
ar
em
on
t 
A 
20
07
 
20
11
 
5 
12
24
36
 
U
ni
ve
rs
ity
 o
f S
an
 D
ie
go
 
CA
 
Sa
n 
Di
eg
o 
B+
 
20
09
 
20
11
 
3 
12
26
12
 
U
ni
ve
rs
ity
 o
f S
an
 F
ra
nc
isc
o 
CA
 
Sa
n 
Fr
an
ci
sc
o 
A-
 
20
09
 
20
11
 
3 
12
29
31
 
Sa
nt
a 
Cl
ar
a 
U
ni
ve
rs
ity
 
CA
 
Sa
nt
a 
Cl
ar
a 
B 
20
08
 
20
11
 
4 
12
31
65
 
Sc
rip
ps
 C
ol
le
ge
 
CA
 
Cl
ar
em
on
t 
B-
 
20
09
 
20
11
 
3 
12
35
54
 
Sa
in
t M
ar
y'
s C
ol
le
ge
 o
f C
al
ifo
rn
ia
 
CA
 
M
or
ag
a 
C 
20
09
 
20
11
 
3 
12
39
61
 
U
ni
ve
rs
ity
 o
f S
ou
th
er
n 
Ca
lif
or
ni
a 
CA
 
Lo
s A
ng
el
es
 
B-
 
20
07
 
20
11
 
5 
12
65
80
 
U
ni
ve
rs
ity
 o
f C
ol
or
ad
o–
Co
lo
ra
do
 
Sp
rin
gs
 
CO
 
Co
lo
ra
do
 
Sp
rin
gs
 
B 
20
10
 
20
10
 
1 
12
66
14
 
U
ni
ve
rs
ity
 o
f C
ol
or
ad
o 
CO
 
Bo
ul
de
r 
B+
 
20
08
 
20
11
 
4 
12
66
78
 
Co
lo
ra
do
 C
ol
le
ge
 
CO
 
Co
lo
ra
do
 
Sp
rin
gs
 
A-
 
20
08
 
20
11
 
4 
12
67
75
 
Co
lo
ra
do
 S
ch
oo
l o
f M
in
es
 
CO
 
Go
ld
en
 
C 
20
09
 
20
11
 
3 
12
68
18
 
Co
lo
ra
do
 S
ta
te
 U
ni
ve
rs
ity
 
CO
 
Fo
rt
 C
ol
lin
s 
B+
 
20
09
 
20
11
 
3 
12
70
60
 
U
ni
ve
rs
ity
 o
f D
en
ve
r 
CO
 
De
nv
er
 
A-
 
20
09
 
20
11
 
3 
12
89
02
 
Co
nn
ec
tic
ut
 C
ol
le
ge
 
CT
 
N
ew
 L
on
do
n 
B+
 
20
09
 
20
11
 
3 
12
90
20
 
U
ni
ve
rs
ity
 o
f C
on
ne
ct
ic
ut
 
CT
 
St
or
rs
 
B+
 
20
08
 
20
11
 
4 
12
92
42
 
Fa
irf
ie
ld
 U
ni
ve
rs
ity
 
CT
 
Fa
irf
ie
ld
 
C 
20
09
 
20
11
 
3 
13
02
26
 
Q
ui
nn
ip
ia
c 
U
ni
ve
rs
ity
 
CT
 
Ha
m
de
n 
D 
20
09
 
20
11
 
3 
74 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
13
05
90
 
Tr
in
ity
 C
ol
le
ge
 
CT
 
Ha
rt
fo
rd
 
C-
 
20
09
 
20
11
 
3 
13
06
97
 
W
es
le
ya
n 
U
ni
ve
rs
ity
 
CT
 
M
id
dl
et
ow
n 
B+
 
20
07
 
20
11
 
5 
13
07
94
 
Ya
le
 U
ni
ve
rs
ity
 
CT
 
N
ew
 H
av
en
 
A 
20
07
 
20
11
 
5 
13
09
43
 
U
ni
ve
rs
ity
 o
f D
el
aw
ar
e 
DE
 
N
ew
ar
k 
C 
20
07
 
20
11
 
5 
13
10
98
 
W
es
le
y 
Co
lle
ge
 
DE
 
Do
ve
r 
D-
 
20
10
 
20
10
 
1 
13
11
59
 
Am
er
ic
an
 U
ni
ve
rs
ity
 
DC
 
W
as
hi
ng
to
n 
B+
 
20
08
 
20
11
 
4 
13
12
83
 
Ca
th
ol
ic
 U
ni
ve
rs
ity
 o
f A
m
er
ic
a 
DC
 
W
as
hi
ng
to
n 
D+
 
20
09
 
20
11
 
3 
13
14
50
 
Ga
lla
ud
et
 U
ni
ve
rs
ity
 
DC
 
W
as
hi
ng
to
n 
D-
 
20
09
 
20
11
 
3 
13
14
69
 
Ge
or
ge
 W
as
hi
ng
to
n 
U
ni
ve
rs
ity
 
DC
 
W
as
hi
ng
to
n 
B 
20
07
 
20
11
 
5 
13
14
96
 
Ge
or
ge
to
w
n 
U
ni
ve
rs
ity
 
DC
 
W
as
hi
ng
to
n 
B 
20
07
 
20
11
 
5 
13
15
20
 
Ho
w
ar
d 
U
ni
ve
rs
ity
 
DC
 
W
as
hi
ng
to
n 
C-
 
20
08
 
20
11
 
4 
13
36
69
 
Fl
or
id
a 
At
la
nt
ic
 U
ni
ve
rs
ity
 
FL
 
Bo
ca
 R
at
on
 
C+
 
20
09
 
20
11
 
3 
13
40
97
 
Fl
or
id
a 
St
at
e 
U
ni
ve
rs
ity
 
FL
 
Ta
lla
ha
ss
ee
 
C 
20
08
 
20
11
 
4 
13
41
30
 
U
ni
ve
rs
ity
 o
f F
lo
rid
a 
FL
 
Ga
in
es
vi
lle
 
B+
 
20
07
 
20
11
 
5 
13
57
26
 
U
ni
ve
rs
ity
 o
f M
ia
m
i 
FL
 
Co
ra
l G
ab
le
s 
B-
 
20
08
 
20
11
 
4 
13
69
50
 
Ro
lli
ns
 C
ol
le
ge
 
FL
 
W
in
te
r P
ar
k 
B+
 
20
08
 
20
11
 
4 
13
73
51
 
U
ni
ve
rs
ity
 o
f S
ou
th
 F
lo
rid
a 
FL
 
Ta
m
pa
 
B+
 
20
08
 
20
11
 
4 
13
75
46
 
St
et
so
n 
U
ni
ve
rs
ity
 
FL
 
De
la
nd
 
C-
 
20
10
 
20
10
 
1 
13
86
00
 
Ag
ne
s S
co
tt
 C
ol
le
ge
 
GA
 
De
ca
tu
r 
B 
20
08
 
20
11
 
4 
13
91
44
 
Be
rr
y 
Co
lle
ge
 
GA
 
M
ou
nt
 B
er
ry
 
B+
 
20
08
 
20
11
 
4 
13
96
58
 
Em
or
y 
U
ni
ve
rs
ity
 
GA
 
At
la
nt
a 
B 
20
07
 
20
11
 
5 
13
97
55
 
Ge
or
gi
a 
In
st
itu
te
 o
f T
ec
hn
ol
og
y 
GA
 
At
la
nt
a 
A-
 
20
07
 
20
11
 
5 
13
99
59
 
U
ni
ve
rs
ity
 o
f G
eo
rg
ia
 
GA
 
At
he
ns
 
A-
 
20
08
 
20
11
 
4 
14
04
47
 
M
er
ce
r U
ni
ve
rs
ity
 
GA
 
M
ac
on
 
C+
 
20
09
 
20
11
 
3 
14
10
60
 
Sp
el
m
an
 C
ol
le
ge
 
GA
 
At
la
nt
a 
C 
20
08
 
20
11
 
4 
75 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
14
15
74
 
U
ni
ve
rs
ity
 o
f H
aw
ai
i–
M
an
oa
 
HI
 
Ho
no
lu
lu
 
B 
20
09
 
20
11
 
3 
14
21
15
 
Bo
ise
 S
ta
te
 U
ni
ve
rs
ity
 
ID
 
Bo
ise
 
C+
 
20
11
 
20
11
 
1 
14
22
85
 
U
ni
ve
rs
ity
 o
f I
da
ho
 
ID
 
M
os
co
w
 
D 
20
09
 
20
11
 
3 
14
33
58
 
Br
ad
le
y 
U
ni
ve
rs
ity
 
IL
 
Pe
or
ia
 
C-
 
20
09
 
20
11
 
3 
14
40
50
 
U
ni
ve
rs
ity
 o
f C
hi
ca
go
 
IL
 
Ch
ic
ag
o 
C+
 
20
07
 
20
11
 
5 
14
47
40
 
De
Pa
ul
 U
ni
ve
rs
ity
 
IL
 
Ch
ic
ag
o 
C+
 
20
08
 
20
11
 
4 
14
56
00
 
U
ni
ve
rs
ity
 o
f I
lli
no
is–
Ch
ic
ag
o 
IL
 
Ch
ic
ag
o 
B-
 
20
10
 
20
10
 
1 
14
56
46
 
Ill
in
oi
s W
es
le
ya
n 
U
ni
ve
rs
ity
 
IL
 
Bl
oo
m
in
gt
on
 
C 
20
09
 
20
11
 
3 
14
57
25
 
Ill
in
oi
s I
ns
tit
ut
e 
of
 T
ec
hn
ol
og
y 
IL
 
Ch
ic
ag
o 
B-
 
20
08
 
20
11
 
4 
14
67
19
 
Lo
yo
la
 U
ni
ve
rs
ity
 C
hi
ca
go
 
IL
 
Ch
ic
ag
o 
A-
 
20
08
 
20
11
 
4 
14
77
67
 
N
or
th
w
es
te
rn
 U
ni
ve
rs
ity
 
IL
 
Ev
an
st
on
 
C+
 
20
07
 
20
11
 
5 
14
85
11
 
Ru
sh
 u
ni
ve
rs
ity
 
IL
 
Ch
ic
ag
o 
D-
 
20
08
 
20
08
 
1 
14
97
81
 
W
he
at
on
 C
ol
le
ge
 (I
L)
 
IL
 
W
he
at
on
 
D+
 
20
08
 
20
11
 
4 
15
01
36
 
Ba
ll 
St
at
e 
U
ni
ve
rs
ity
 
IN
 
M
un
ci
e 
C+
 
20
09
 
20
11
 
3 
15
01
63
 
Bu
tle
r U
ni
ve
rs
ity
 
IN
 
In
di
an
ap
ol
is 
C-
 
20
09
 
20
11
 
3 
15
04
00
 
De
Pa
uw
 U
ni
ve
rs
ity
 
IN
 
Gr
ee
nc
as
tle
 
B-
 
20
08
 
20
11
 
4 
15
04
55
 
Ea
rlh
am
 C
ol
le
ge
 
IN
 
Ri
ch
m
on
d 
A-
 
20
08
 
20
11
 
4 
15
11
11
 
In
di
an
a 
U
ni
ve
rs
ity
–P
ur
du
e 
U
ni
ve
rs
ity
 
In
di
an
ap
ol
is 
IN
 
In
di
an
ap
ol
is 
C+
 
20
09
 
20
11
 
3 
15
13
51
 
In
di
an
a 
U
ni
ve
rs
ity
 
IN
 
Bl
oo
m
in
gt
on
 
B 
20
07
 
20
11
 
5 
15
20
80
 
U
ni
ve
rs
ity
 o
f N
ot
re
 D
am
e 
IN
 
N
ot
re
 D
am
e 
B+
 
20
07
 
20
11
 
5 
15
22
66
 
Pu
rd
ue
 U
ni
ve
rs
ity
 N
or
th
 C
en
tr
al
 
IN
 
W
es
tv
ill
e 
D 
20
11
 
20
11
 
1 
15
26
00
 
Va
lp
ar
ai
so
 U
ni
ve
rs
ity
 
IN
 
Va
lp
ar
ai
so
 
C+
 
20
09
 
20
11
 
3 
15
26
73
 
W
ab
as
h 
Co
lle
ge
 
IN
 
Cr
aw
fo
rd
sv
ill
e 
D-
 
20
08
 
20
11
 
4 
15
32
69
 
Dr
ak
e 
U
ni
ve
rs
ity
 
IA
 
De
s M
oi
ne
s 
D 
20
10
 
20
10
 
1 
15
33
84
 
Gr
in
ne
ll 
Co
lle
ge
 
IA
 
Gr
in
ne
ll 
B 
20
07
 
20
11
 
5 
76 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
15
36
03
 
Io
w
a 
St
at
e 
U
ni
ve
rs
ity
 
IA
 
Am
es
 
B 
20
08
 
20
11
 
4 
15
36
58
 
U
ni
ve
rs
ity
 o
f I
ow
a 
IA
 
Io
w
a 
Ci
ty
 
C-
 
20
07
 
20
11
 
5 
15
38
34
 
Lu
th
er
 C
ol
le
ge
 
IA
 
De
co
ra
h 
A 
20
10
 
20
11
 
2 
15
53
17
 
U
ni
ve
rs
ity
 o
f K
an
sa
s 
KS
 
La
w
re
nc
e 
B 
20
07
 
20
11
 
5 
15
53
99
 
Ka
ns
as
 S
ta
te
 U
ni
ve
rs
ity
 
KS
 
M
an
ha
tt
an
 
C 
20
08
 
20
11
 
4 
15
61
25
 
W
ic
hi
ta
 S
ta
te
 U
ni
ve
rs
ity
 
KS
 
W
ic
hi
ta
 
D-
 
20
09
 
20
11
 
3 
15
62
95
 
Be
re
a 
Co
lle
ge
 
KY
 
Be
re
a 
B+
 
20
07
 
20
11
 
5 
15
64
08
 
Ce
nt
re
 C
ol
le
ge
 
KY
 
Da
nv
ill
e 
B-
 
20
09
 
20
11
 
3 
15
66
20
 
Ea
st
er
n 
Ke
nt
uc
ky
 U
ni
ve
rs
ity
 
KY
 
Ri
ch
m
on
d 
C+
 
20
11
 
20
11
 
1 
15
70
85
 
U
ni
ve
rs
ity
 o
f K
en
tu
ck
y 
KY
 
Le
xi
ng
to
n 
C+
 
20
07
 
20
11
 
5 
15
72
89
 
U
ni
ve
rs
ity
 o
f L
ou
isv
ill
e 
KY
 
Lo
ui
sv
ill
e 
B 
20
07
 
20
11
 
5 
15
93
91
 
Lo
ui
sia
na
 S
ta
te
 U
ni
ve
rit
y 
LA
 
Ba
to
n 
Ro
ug
e 
C+
 
20
09
 
20
11
 
3 
15
96
38
 
Lo
ui
sia
na
 S
ta
te
 U
ni
ve
rs
ity
 
LA
 
Ba
to
n 
Ro
ug
e 
C-
 
20
08
 
20
08
 
1 
15
96
56
 
Lo
yo
la
 U
ni
ve
rs
ity
 o
f N
ew
 O
rle
an
s 
LA
 
N
ew
 O
rle
an
s 
B-
 
20
08
 
20
11
 
4 
16
07
55
 
Tu
la
ne
 U
ni
ve
rs
ity
 
LA
 
N
ew
 O
rle
an
s 
A-
 
20
07
 
20
11
 
5 
16
09
59
 
Co
lle
ge
 o
f t
he
 A
tla
nt
ic
 
M
E 
Ba
r H
ar
bo
r 
B 
20
10
 
20
11
 
2 
16
09
77
 
Ba
te
s C
ol
le
ge
 
M
E 
Le
w
ist
on
 
B-
 
20
08
 
20
11
 
4 
16
10
04
 
Bo
w
do
in
 C
ol
le
ge
 
M
E 
Br
un
sw
ic
k 
A-
 
20
07
 
20
11
 
5 
16
10
86
 
Co
lb
y 
Co
lle
ge
 
M
E 
W
at
er
vi
lle
 
B+
 
20
08
 
20
11
 
4 
16
12
53
 
U
ni
ve
rs
ity
 o
f M
ai
ne
 
M
E 
O
ro
no
 
B 
20
09
 
20
11
 
3 
16
15
18
 
Sa
in
t J
os
ep
h'
s C
ol
le
ge
 
M
E 
St
an
di
sh
 
B-
 
20
11
 
20
11
 
1 
16
15
72
 
U
ni
ty
 C
ol
le
ge
 
M
E 
U
ni
ty
 
B 
20
10
 
20
10
 
1 
16
26
54
 
Go
uc
he
r C
ol
le
ge
 
M
D 
Ba
lti
m
or
e 
A-
 
20
09
 
20
11
 
3 
16
29
28
 
Jo
hn
s H
op
ki
ns
 U
ni
ve
rs
ity
 
M
D 
Ba
lti
m
or
e 
C+
 
20
07
 
20
11
 
5 
16
30
46
 
Lo
yo
la
 U
ni
ve
rs
ity
 M
ar
yl
an
d 
M
D 
Ba
lti
m
or
e 
C 
20
09
 
20
11
 
3 
77 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
16
32
86
 
U
ni
ve
rs
ity
 o
f M
ar
yl
an
d 
M
D 
Co
lle
ge
 P
ar
k 
A-
 
20
07
 
20
11
 
5 
16
44
65
 
Am
he
rs
t C
ol
le
ge
 
M
A 
Am
he
rs
t 
A-
 
20
07
 
20
11
 
5 
16
44
92
 
An
na
 M
ar
ia
 C
ol
le
ge
 
M
A 
Pa
xt
on
 
C-
 
20
11
 
20
11
 
1 
16
45
80
 
Ba
bs
on
 C
ol
le
ge
 
M
A 
W
el
le
sle
y 
B 
20
09
 
20
11
 
3 
16
47
39
 
Be
nt
le
y 
U
ni
ve
rs
ity
 
M
A 
W
al
th
am
 
B+
 
20
09
 
20
11
 
3 
16
49
24
 
Bo
st
on
 C
ol
le
ge
 
M
A 
Ch
es
tn
ut
 H
ill
 
B 
20
07
 
20
11
 
5 
16
49
88
 
Bo
st
on
 U
ni
ve
rs
ity
 
M
A 
Bo
st
on
 
B 
20
07
 
20
11
 
5 
16
50
15
 
Br
an
de
is 
U
ni
ve
rs
ity
 
M
A 
W
al
th
am
 
B 
20
08
 
20
11
 
4 
16
53
34
 
Cl
ar
k 
U
ni
ve
rs
ity
 
M
A 
W
or
ce
st
er
 
B+
 
20
08
 
20
11
 
4 
16
60
27
 
Ha
rv
ar
d 
U
ni
ve
rs
ity
 
M
A 
Ca
m
br
id
ge
 
A-
 
20
07
 
20
11
 
5 
16
61
24
 
Co
lle
ge
 o
f t
he
 H
ol
y 
Cr
os
s 
M
A 
W
or
ce
st
er
 
B 
20
08
 
20
11
 
4 
16
66
83
 
M
as
sa
ch
us
et
ts
 In
st
itu
te
 o
f T
ec
hn
ol
og
y 
M
A 
Ca
m
br
id
ge
 
B+
 
20
07
 
20
11
 
5 
16
69
39
 
M
ou
nt
 H
ol
yo
ke
 C
ol
le
ge
 
M
A 
So
ut
h 
Ha
dl
ey
 
A-
 
20
08
 
20
11
 
4 
16
73
58
 
N
or
th
ea
st
er
n 
U
ni
ve
rs
ity
 
M
A 
Bo
st
on
 
A-
 
20
07
 
20
11
 
5 
16
77
83
 
Si
m
m
on
s C
ol
le
ge
 
M
A 
Bo
st
on
 
C-
 
20
09
 
20
11
 
3 
16
78
35
 
Sm
ith
 C
ol
le
ge
 
M
A 
N
or
th
am
pt
on
 
A-
 
20
07
 
20
11
 
5 
16
79
96
 
St
on
eh
ill
 C
ol
le
ge
 
M
A 
Ea
st
on
 
D+
 
20
09
 
20
11
 
3 
16
81
48
 
Tu
ft
s U
ni
ve
rs
ity
 
M
A 
M
ed
fo
rd
 
B 
20
07
 
20
11
 
5 
16
82
18
 
W
el
le
sle
y 
Co
lle
ge
 
M
A 
W
el
le
sle
y 
A-
 
20
07
 
20
11
 
5 
16
82
81
 
W
he
at
on
 C
ol
le
ge
 (M
A)
 
M
A 
N
or
to
n 
B-
 
20
09
 
20
11
 
3 
16
83
42
 
W
ill
ia
m
s C
ol
le
ge
 
M
A 
W
ill
ia
m
st
ow
n 
A-
 
20
07
 
20
11
 
5 
16
84
21
 
W
or
ce
st
er
 P
ol
yt
ec
hn
ic
 In
st
itu
te
 
M
A 
W
or
ce
st
er
 
A-
 
20
08
 
20
11
 
4 
16
85
46
 
Al
bi
on
 C
ol
le
ge
 
M
I 
Al
bi
on
 
C+
 
20
09
 
20
11
 
3 
16
85
55
 
Hi
lls
da
le
 C
ol
le
ge
 
M
I 
Hi
lls
da
le
 
D 
20
09
 
20
11
 
3 
17
00
82
 
Gr
an
d 
Va
lle
y 
St
at
e 
U
ni
ve
rs
ity
 
M
I 
Al
le
nd
al
e 
A-
 
20
10
 
20
11
 
2 
78 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
17
03
01
 
Ho
pe
 C
ol
le
ge
 
M
I 
Ho
lla
nd
 
B-
 
20
09
 
20
11
 
3 
17
05
32
 
Ka
la
m
az
oo
 C
ol
le
ge
 
M
I 
Ka
la
m
az
oo
 
B 
20
09
 
20
11
 
3 
17
09
76
 
U
ni
ve
rs
ity
 o
f M
ic
hi
ga
n 
M
I 
An
n 
Ar
bo
r 
B 
20
07
 
20
11
 
5 
17
11
00
 
M
ic
hi
ga
n 
St
at
e 
U
ni
ve
rs
ity
 
M
I 
Ea
st
 L
an
sin
g 
B+
 
20
07
 
20
11
 
5 
17
26
44
 
W
ay
ne
 S
ta
te
 U
ni
ve
rs
ity
 
M
I 
De
tr
oi
t 
C 
20
09
 
20
11
 
3 
17
26
99
 
W
es
te
rn
 M
ic
hi
ga
n 
U
ni
ve
rs
ity
 
M
I 
Ka
la
m
az
oo
 
B+
 
20
09
 
20
11
 
3 
17
32
58
 
Ca
rle
to
n 
Co
lle
ge
 
M
N
 
N
or
th
fie
ld
 
A-
 
20
07
 
20
11
 
5 
17
36
47
 
Gu
st
av
us
 A
do
lp
hu
s C
ol
le
ge
 
M
N
 
Sa
in
t P
et
er
 
C+
 
20
11
 
20
11
 
1 
17
39
02
 
M
ac
al
es
te
r C
ol
le
ge
 
M
N
 
St
 P
au
l 
A-
 
20
07
 
20
11
 
5 
17
40
66
 
U
ni
ve
rs
ity
 o
f M
in
ne
so
ta
 
M
N
 
M
in
ne
ap
ol
is 
A 
20
07
 
20
11
 
5 
17
48
44
 
St
. O
la
f C
ol
le
ge
 
M
N
 
N
or
th
fie
ld
 
C 
20
08
 
20
11
 
4 
17
49
14
 
U
ni
ve
rs
ity
 o
f S
t. 
Th
om
as
 
M
N
 
St
. P
au
l 
C+
 
20
08
 
20
11
 
4 
17
60
17
 
U
ni
ve
rs
ity
 o
f M
iss
iss
ip
pi
 
M
S 
U
ni
ve
rs
ity
 
B-
 
20
08
 
20
11
 
4 
17
60
80
 
M
iss
iss
ip
pi
 S
ta
te
 U
ni
ve
rs
ity
 
M
S 
M
iss
iss
ip
pi
 
St
at
e 
B 
20
08
 
20
11
 
4 
17
83
96
 
U
ni
ve
rs
ity
 o
f M
iss
ou
ri 
M
O
 
Co
lu
m
bi
a 
B 
20
07
 
20
11
 
5 
17
86
97
 
Co
lle
ge
 o
f t
he
 O
za
rk
s 
M
O
 
Po
in
t L
oo
ko
ut
 
F 
20
08
 
20
11
 
4 
17
91
59
 
Sa
in
t L
ou
is 
U
ni
ve
rs
ity
 
M
O
 
St
. L
ou
is 
C 
20
08
 
20
11
 
4 
17
98
67
 
W
as
hi
ng
to
n 
U
ni
ve
rs
ity
 in
 S
t. 
Lo
ui
s 
M
O
 
St
. L
ou
is 
B 
20
07
 
20
11
 
5 
18
04
89
 
U
ni
ve
rs
ity
 o
f M
on
ta
na
–M
iss
ou
la
 
M
T 
M
iss
ou
la
 
B 
20
09
 
20
11
 
3 
18
06
92
 
U
ni
ve
rs
ity
 o
f M
on
ta
na
 W
es
te
rn
 
M
T 
Di
llo
n 
D+
 
20
10
 
20
10
 
1 
18
10
02
 
Cr
ei
gh
to
n 
U
ni
ve
rs
ity
 
N
E 
O
m
ah
a 
B-
 
20
08
 
20
11
 
4 
18
14
64
 
U
ni
ve
rs
ity
 o
f N
eb
ra
sk
a 
N
E 
Li
nc
ol
n 
C 
20
07
 
20
11
 
5 
18
22
81
 
U
ni
ve
rs
ity
 o
f N
ev
ad
a–
La
s V
eg
as
 
N
V 
La
s V
eg
as
 
B 
20
09
 
20
11
 
3 
18
22
90
 
U
ni
ve
rs
ity
 o
f N
ev
ad
a–
Re
no
 
N
V 
Re
no
 
B 
20
09
 
20
11
 
3 
18
26
70
 
Da
rt
m
ou
th
 C
ol
le
ge
 
N
H 
Ha
no
ve
r 
A-
 
20
07
 
20
11
 
5 
79 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
18
30
26
 
So
ut
he
rn
 N
ew
 H
am
ps
hi
re
 U
ni
ve
rs
ity
 
N
H 
M
an
ch
es
te
r 
-- 
20
10
 
20
10
 
1 
18
30
44
 
U
ni
ve
rs
ity
 o
f N
ew
 H
am
ps
hi
re
 
N
H 
Du
rh
am
 
A-
 
20
08
 
20
11
 
4 
18
43
48
 
Dr
ew
 U
ni
ve
rs
ity
 
N
J 
M
ad
iso
n 
B-
 
20
08
 
20
11
 
4 
18
47
82
 
Ro
w
an
 U
ni
ve
rs
ity
 
N
J 
Gl
as
sb
or
o 
D+
 
20
09
 
20
11
 
3 
18
52
62
 
Ke
an
 U
ni
ve
rs
ity
 
N
J 
U
ni
on
 
C-
 
20
11
 
20
11
 
1 
18
61
31
 
Pr
in
ce
to
n 
U
ni
ve
rs
ity
 
N
J 
Pr
in
ce
to
n 
A-
 
20
07
 
20
11
 
5 
18
62
01
 
Ra
m
ap
o 
Co
lle
ge
 o
f N
ew
 Je
rs
ey
 
N
J 
M
ah
w
ah
 
B-
 
20
10
 
20
11
 
2 
18
62
83
 
Ri
de
r U
ni
ve
rs
ity
 
N
J 
La
w
re
nc
ev
ill
e 
B-
 
20
10
 
20
11
 
2 
18
65
84
 
Se
to
n 
Ha
ll 
U
ni
ve
rs
ity
 
N
J 
So
ut
h 
O
ra
ng
e 
B-
 
20
09
 
20
11
 
3 
18
68
67
 
St
ev
en
s I
ns
tit
ut
e 
of
 T
ec
hn
ol
og
y 
N
J 
Ho
bo
ke
n 
C+
 
20
09
 
20
11
 
3 
18
68
76
 
Th
e 
Ri
ch
ar
d 
St
oc
kt
on
 C
ol
le
ge
 o
f N
ew
 
Je
rs
ey
 
N
J 
Po
m
on
a 
B 
20
11
 
20
11
 
1 
18
74
44
 
W
ill
ia
m
 P
at
te
rs
on
 U
ni
ve
rs
ity
 o
f N
ew
 
Je
rs
ey
 
N
J 
W
ay
ne
 
C 
20
10
 
20
10
 
1 
18
79
85
 
U
ni
ve
rs
ity
 o
f N
ew
 M
ex
ic
o 
N
M
 
Al
bu
qu
er
qu
e 
B 
20
08
 
20
11
 
4 
18
90
97
 
Ba
rn
ar
d 
Co
lle
ge
 
N
Y 
N
ew
 Y
or
k 
C+
 
20
09
 
20
11
 
3 
19
00
44
 
Cl
ar
ks
on
 U
ni
ve
rs
ity
 
N
Y 
Po
ts
da
m
 
C-
 
20
09
 
20
11
 
3 
19
00
99
 
Co
lg
at
e 
U
ni
ve
rs
ity
 
N
Y 
Ha
m
ilt
on
 
B 
20
08
 
20
11
 
4 
19
01
50
 
Co
lu
m
bi
a 
U
ni
ve
rs
ity
 
N
Y 
N
ew
 Y
or
k 
B+
 
20
07
 
20
11
 
5 
19
04
15
 
Co
rn
el
l U
ni
ve
rs
ity
 
N
Y 
Ith
ac
a 
A-
 
20
07
 
20
11
 
5 
19
12
41
 
Fo
rd
ha
m
 U
ni
ve
rs
ity
 
N
Y 
Br
on
x 
C+
 
20
08
 
20
11
 
4 
19
15
15
 
Ha
m
ilt
on
 C
ol
le
ge
 
N
Y 
Cl
in
to
n 
B-
 
20
07
 
20
11
 
5 
19
16
30
 
Ho
ba
rt
 a
nd
 W
ill
ia
m
 S
m
ith
 C
ol
le
ge
s 
N
Y 
Ge
ne
va
 
B+
 
20
09
 
20
11
 
3 
19
16
49
 
Ho
fs
tr
a 
U
ni
ve
rs
ity
 
N
Y 
He
m
ps
te
ad
 
C 
20
09
 
20
11
 
3 
19
19
68
 
Ith
ac
a 
Co
lle
ge
 
N
Y 
Ith
ac
a 
B+
 
20
09
 
20
11
 
3 
19
21
10
 
Th
e 
Ju
lli
ar
d 
Sc
ho
ol
 
N
Y 
N
ew
 Y
or
k 
F 
20
08
 
20
08
 
1 
80 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
19
36
54
 
Th
e 
N
ew
 S
ch
oo
l 
N
Y 
N
ew
 Y
or
k 
B 
20
09
 
20
11
 
3 
19
39
00
 
N
ew
 Y
or
k 
U
ni
ve
rs
ity
 
N
Y 
N
ew
 Y
or
k 
B 
20
07
 
20
11
 
5 
19
48
24
 
Re
ns
se
la
er
 P
ol
yt
ec
hn
ic
 In
st
itu
te
 
N
Y 
Tr
oy
 
B 
20
07
 
20
11
 
5 
19
50
03
 
Ro
ch
es
te
r I
ns
tit
ut
e 
of
 T
ec
hn
ol
og
y 
N
Y 
Ro
ch
es
te
r 
B 
20
08
 
20
11
 
4 
19
50
30
 
U
ni
ve
rs
ity
 o
f R
oc
he
st
er
 
N
Y 
Ro
ch
es
te
r 
A-
 
20
07
 
20
11
 
5 
19
50
49
 
Ro
ck
ef
el
le
r U
ni
ve
rs
ity
 
N
Y 
N
ew
 Y
or
k 
C 
20
07
 
20
08
 
2 
19
52
16
 
St
. L
aw
re
nc
e 
U
ni
ve
rs
ity
 
N
Y 
Ca
nt
on
 
B 
20
08
 
20
11
 
4 
19
55
26
 
Sk
id
m
or
e 
Co
lle
ge
 
N
Y 
Sa
ra
to
ga
 
Sp
rin
gs
 
B+
 
20
09
 
20
11
 
3 
19
58
09
 
St
. J
oh
n'
s U
ni
ve
rs
ity
 
N
Y 
Q
ue
en
s 
B-
 
20
08
 
20
11
 
4 
19
60
88
 
U
ni
ve
rs
ity
 a
t B
uf
fa
lo
–S
U
N
Y 
N
Y 
Bu
ffa
lo
 
B+
 
20
08
 
20
11
 
4 
19
64
13
 
Sy
ra
cu
se
 U
ni
ve
rs
ity
 
N
Y 
Sy
ra
cu
se
 
B 
20
07
 
20
11
 
5 
19
68
66
 
U
ni
on
 C
ol
le
ge
 
N
Y 
Sc
he
ne
ct
ad
y 
B 
20
08
 
20
11
 
4 
19
71
33
 
Va
ss
ar
 C
ol
le
ge
 
N
Y 
Po
ug
hk
ee
ps
ie
 
B+
 
20
07
 
20
11
 
5 
19
77
08
 
Ye
sh
iv
a 
U
ni
ve
rs
ity
 
N
Y 
N
ew
 Y
or
k 
B 
20
07
 
20
11
 
5 
19
83
85
 
Da
vi
ds
on
 C
ol
le
ge
 
N
C 
Da
vi
ds
on
 
B+
 
20
08
 
20
11
 
4 
19
84
19
 
Du
ke
 U
ni
ve
rs
ity
 
N
C 
Du
rh
am
 
B+
 
20
07
 
20
11
 
5 
19
91
20
 
U
ni
ve
rs
ity
 o
f N
or
th
 C
ar
ol
in
a 
N
C 
Ch
ap
el
 H
ill
 
A-
 
20
07
 
20
11
 
5 
19
91
48
 
U
ni
ve
rs
ity
 o
f N
or
th
 C
ar
ol
in
a 
at
 
Gr
ee
ns
bo
ro
 
N
C 
Gr
ee
ns
bo
ro
 
B 
20
09
 
20
11
 
3 
19
91
93
 
N
or
th
 C
ar
ol
in
a 
St
at
e 
U
ni
ve
rs
ity
 
N
C 
Ra
le
ig
h 
B+
 
20
08
 
20
11
 
4 
19
98
47
 
W
ak
e 
Fo
re
st
 U
ni
ve
rs
ity
 
N
C 
W
in
st
on
 S
al
em
 
B-
 
20
07
 
20
11
 
5 
20
02
80
 
U
ni
ve
rs
ity
 o
f N
or
th
 D
ak
ot
a–
Gr
an
d 
Fo
rk
s  
N
D 
Gr
an
d 
Fo
rk
s 
B-
 
20
09
 
20
11
 
3 
20
08
00
 
U
ni
ve
rs
ity
 o
f A
kr
on
 
O
H 
Ak
ro
n 
D+
 
20
09
 
20
11
 
3 
20
16
45
 
Ca
se
 W
es
te
rn
 R
es
er
ve
 U
ni
ve
rs
ity
 
O
H 
Cl
ev
el
an
d 
B+
 
20
07
 
20
11
 
5 
81 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
20
18
85
 
U
ni
ve
rs
ity
 o
f C
in
ci
nn
at
i 
O
H 
Ci
nc
in
na
ti 
B+
 
20
07
 
20
11
 
5 
20
24
80
 
U
ni
ve
rs
ity
 o
f D
ay
to
n 
O
H 
Da
yt
on
 
B 
20
08
 
20
11
 
4 
20
25
23
 
De
ni
so
n 
U
ni
ve
rs
ity
 
O
H 
Gr
an
vi
lle
 
B+
 
20
08
 
20
11
 
4 
20
31
55
 
Ho
ck
in
g 
Co
lle
ge
 
O
H 
N
el
so
nv
ill
e 
C 
20
11
 
20
11
 
1 
20
33
68
 
Jo
hn
 C
ar
ro
ll 
U
ni
ve
rs
ity
 
O
H 
Cl
ev
el
an
d 
B-
 
20
09
 
20
11
 
3 
20
35
35
 
Ke
ny
on
 C
ol
le
ge
 
O
H 
Ga
m
bi
er
 
C+
 
20
09
 
20
11
 
3 
20
40
24
 
M
ia
m
i U
ni
ve
rs
ity
 
O
H 
O
xf
or
d 
B-
 
20
08
 
20
11
 
4 
20
45
01
 
O
be
rli
n 
Co
lle
ge
 
O
H 
O
be
rli
n 
A 
20
07
 
20
11
 
5 
20
46
35
 
O
hi
o 
N
or
th
er
n 
U
ni
ve
rs
ity
 
O
H 
Ad
a 
C 
20
09
 
20
11
 
3 
20
47
96
 
O
hi
o 
St
at
e 
U
ni
ve
rs
ity
 
O
H 
Co
lu
m
bu
s 
B+
 
20
07
 
20
11
 
5 
20
48
57
 
O
hi
o 
U
ni
ve
rs
ity
 
O
H 
At
he
ns
 
B 
20
09
 
20
11
 
3 
20
49
09
 
O
hi
o 
W
es
le
ya
n 
U
ni
ve
rs
ity
 
O
H 
De
la
w
ar
e 
B-
 
20
09
 
20
11
 
3 
20
60
84
 
U
ni
ve
rs
ity
 o
f T
ol
ed
o 
O
H 
To
le
do
 
B-
 
20
09
 
20
11
 
3 
20
65
89
 
Co
lle
ge
 o
f W
oo
st
er
 
O
H 
W
oo
st
er
 
C-
 
20
09
 
20
11
 
3 
20
66
95
 
Yo
un
gs
to
w
n 
St
at
e 
U
ni
ve
rs
ity
 
O
H 
Yo
un
gs
to
w
n 
C-
 
20
09
 
20
11
 
3 
20
73
88
 
O
kl
ah
om
a 
St
at
e 
U
ni
ve
rs
ity
 
O
K 
St
ill
w
at
er
 
B-
 
20
08
 
20
11
 
4 
20
75
00
 
U
ni
ve
rs
ity
 o
f O
kl
ah
om
a 
O
K 
N
or
m
an
 
C 
20
07
 
20
11
 
5 
20
79
71
 
U
ni
ve
rs
ity
 o
f T
ul
sa
 
O
K 
Tu
lsa
 
C 
20
07
 
20
11
 
5 
20
90
56
 
Le
w
is 
an
d 
Cl
ar
k 
Co
lle
ge
 
O
R 
Po
rt
la
nd
 
C 
20
09
 
20
11
 
3 
20
95
06
 
O
re
go
n 
In
st
itu
te
 o
f T
ec
hn
ol
og
y 
O
R 
Kl
am
at
h 
Fa
lls
 
B+
 
20
10
 
20
10
 
1 
20
95
42
 
O
re
go
n 
St
at
e 
U
ni
ve
rs
ity
 
O
R 
Co
rv
al
lis
 
B+
 
20
08
 
20
11
 
4 
20
95
51
 
U
ni
ve
rs
ity
 o
f O
re
go
n 
O
R 
Eu
ge
ne
 
B+
 
20
08
 
20
11
 
4 
20
99
22
 
Re
ed
 C
ol
le
ge
 
O
R 
Po
rt
la
nd
 
C+
 
20
08
 
20
11
 
4 
21
01
46
 
So
ut
he
rn
 O
re
go
n 
U
ni
ve
rs
ity
 
O
R 
As
hl
an
d 
B+
 
20
11
 
20
11
 
1 
21
04
01
 
W
ill
am
et
te
 U
ni
ve
rs
ity
 
O
R 
Sa
le
m
 
B+
 
20
08
 
20
11
 
4 
82 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
21
06
69
 
Al
le
gh
en
y 
Co
lle
ge
 
PA
 
M
ea
dv
ill
e 
A-
 
20
09
 
20
11
 
3 
21
12
73
 
Br
yn
 M
aw
r C
ol
le
ge
 
PA
 
Br
yn
 M
aw
r 
B+
 
20
08
 
20
11
 
4 
21
12
91
 
Bu
ck
ne
ll 
U
ni
ve
rs
ity
 
PA
 
Le
w
isb
ur
g 
B 
20
08
 
20
11
 
4 
21
14
40
 
Ca
rn
eg
ie
 M
el
lo
n 
U
ni
ve
rs
ity
 
PA
 
Pi
tt
sb
ur
gh
 
B 
20
07
 
20
11
 
5 
21
20
09
 
Di
ck
in
so
n 
Co
lle
ge
 
PA
 
Ca
rli
sle
 
A 
20
08
 
20
11
 
4 
21
20
54
 
Dr
ex
el
 U
ni
ve
rs
ity
 
PA
 
Ph
ila
de
lp
hi
a 
B-
 
20
08
 
20
11
 
4 
21
21
06
 
Du
qu
es
ne
 U
ni
ve
rs
ity
 
PA
 
Pi
tt
sb
ur
gh
 
D 
20
09
 
20
11
 
3 
21
25
77
 
Fr
an
kl
in
 a
nd
 M
ar
sh
al
l C
ol
le
ge
 
PA
 
La
nc
as
te
r 
C 
20
08
 
20
11
 
4 
21
26
74
 
Ge
tt
ys
bu
rg
 C
ol
le
ge
 
PA
 
Ge
tt
ys
bu
rg
 
B+
 
20
08
 
20
11
 
4 
21
29
11
 
Ha
ve
rf
or
d 
Co
lle
ge
 
PA
 
Ha
ve
rf
or
d 
B+
 
20
08
 
20
11
 
4 
21
33
85
 
La
fa
ye
tt
e 
Co
lle
ge
 
PA
 
Ea
st
on
 
B 
20
07
 
20
11
 
5 
21
35
43
 
Le
hi
gh
 U
ni
ve
rs
ity
 
PA
 
Be
th
le
he
m
 
B-
 
20
07
 
20
11
 
5 
21
47
77
 
Pe
nn
sy
lv
an
ia
 S
ta
te
 U
ni
ve
rs
ity
 
PA
 
U
ni
ve
rs
ity
 P
ar
k 
B+
 
20
07
 
20
11
 
5 
21
50
62
 
U
ni
ve
rs
ity
 o
f P
en
ns
yl
va
ni
a 
PA
 
Ph
ila
de
lp
hi
a 
A-
 
20
07
 
20
11
 
5 
21
52
93
 
U
ni
ve
rs
ity
 o
f P
itt
sb
ur
gh
 
PA
 
Pi
tt
sb
ur
gh
 
B-
 
20
07
 
20
11
 
5 
21
62
87
 
Sw
ar
th
m
or
e 
Co
lle
ge
 
PA
 
Sw
ar
th
m
or
e 
B+
 
20
07
 
20
11
 
5 
21
63
39
 
Te
m
pl
e 
U
ni
ve
rs
ity
 
PA
 
Ph
ila
de
lp
hi
a 
B 
20
09
 
20
11
 
3 
21
65
97
 
Vi
lla
no
va
 U
ni
ve
rs
ity
 
PA
 
Vi
lla
no
va
 
A-
 
20
08
 
20
11
 
4 
21
71
56
 
Br
ow
n 
U
ni
ve
rs
ity
 
RI
 
Pr
ov
id
en
ce
 
A 
20
07
 
20
11
 
5 
21
71
65
 
Br
ya
nt
 U
ni
ve
rs
ity
 
RI
 
Sm
ith
fie
ld
 
C+
 
20
09
 
20
11
 
3 
21
74
02
 
Pr
ov
id
en
ce
 C
ol
le
ge
 
RI
 
Pr
ov
id
en
ce
 
C-
 
20
11
 
20
11
 
1 
21
74
93
 
Rh
od
e 
Is
la
nd
 S
ch
oo
l o
f D
es
ig
n 
RI
 
Pr
ov
id
en
ce
 
C 
20
08
 
20
08
 
1 
21
78
64
 
Th
e 
Ci
ta
de
l 
SC
 
Ch
ar
le
st
on
 
D+
 
20
09
 
20
11
 
3 
21
78
82
 
Cl
em
so
n 
U
ni
ve
rs
ity
 
SC
 
Cl
em
so
n 
B+
 
20
08
 
20
11
 
4 
21
80
70
 
Fu
rm
an
 U
ni
ve
rs
ity
 
SC
 
Gr
ee
nv
ill
e 
A-
 
20
08
 
20
11
 
4 
83 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
21
86
63
 
U
ni
ve
rs
ity
 o
f S
ou
th
 C
ar
ol
in
a 
SC
 
Co
lu
m
bi
a 
B 
20
09
 
20
11
 
3 
21
89
73
 
W
of
fo
rd
 C
ol
le
ge
 
SC
 
Sp
ar
ta
nb
ur
g 
C+
 
20
09
 
20
11
 
3 
21
94
71
 
U
ni
ve
rs
ity
 o
f S
ou
th
 D
ak
ot
a–
Ve
rm
ill
io
n 
SD
 
Ve
rm
ill
io
n 
C 
20
09
 
20
11
 
3 
22
08
62
 
U
ni
ve
rs
ity
 o
f M
em
ph
is 
TN
 
M
em
ph
is 
B-
 
20
09
 
20
11
 
3 
22
13
51
 
Rh
od
es
 C
ol
le
ge
 
TN
 
M
em
ph
is 
B-
 
20
08
 
20
11
 
4 
22
15
19
 
Se
w
an
ee
–T
he
 U
ni
ve
rs
ity
 o
f t
he
 S
ou
th
 
TN
 
Se
w
an
ee
 
B 
20
08
 
20
11
 
4 
22
17
59
 
U
ni
ve
rs
ity
 o
f T
en
ne
ss
ee
 
TN
 
Kn
ox
vi
lle
 
B 
20
07
 
20
11
 
5 
22
19
99
 
Va
nd
er
bi
lt 
U
ni
ve
rs
ity
 
TN
 
N
as
hv
ill
e 
B 
20
07
 
20
11
 
5 
22
21
78
 
Ab
ile
ne
 C
hr
ist
ia
n 
U
ni
ve
rs
ity
 
TX
 
Ab
ile
ne
 
D+
 
20
09
 
20
11
 
3 
22
32
23
 
Ba
yl
or
 C
ol
le
ge
 o
f M
ed
ic
in
e 
TX
 
Ho
us
to
n 
D 
20
07
 
20
07
 
1 
22
32
32
 
Ba
yl
or
 U
ni
ve
rs
ity
 
TX
 
W
ac
o 
B 
20
07
 
20
11
 
5 
22
55
11
 
U
ni
ve
rs
ity
 o
f H
ou
st
on
 
TX
 
Ho
us
to
n 
B+
 
20
08
 
20
11
 
4 
22
72
16
 
U
ni
ve
rs
ity
 o
f N
or
th
 T
ex
as
 
TX
 
De
nt
on
 
B-
 
20
11
 
20
11
 
1 
22
77
57
 
Ri
ce
 U
ni
ve
rs
ity
 
TX
 
Ho
us
to
n 
B+
 
20
07
 
20
11
 
5 
22
82
46
 
So
ut
he
rn
 M
et
ho
di
st
 U
ni
ve
rs
ity
 
TX
 
Da
lla
s 
B 
20
07
 
20
11
 
5 
22
83
43
 
So
ut
hw
es
te
rn
 U
ni
ve
rs
ity
 
TX
 
Ge
or
ge
to
w
n 
B+
 
20
08
 
20
11
 
4 
22
87
32
 
Te
xa
s A
&
M
 U
ni
ve
rs
ity
 
TX
 
Co
lle
ge
 S
ta
tio
n 
B-
 
20
07
 
20
11
 
5 
22
87
78
 
U
ni
ve
rs
ity
 o
f T
ex
as
 
TX
 
Au
st
in
 
B+
 
20
07
 
20
11
 
5 
22
88
75
 
Te
xa
s C
hr
ist
ia
n 
U
ni
ve
rs
ity
 
TX
 
Ft
. W
or
th
 
B-
 
20
07
 
20
11
 
5 
22
91
15
 
Te
xa
s T
ec
h 
U
ni
ve
rs
ity
 
TX
 
Lu
bb
oc
k 
C-
 
20
08
 
20
11
 
4 
22
92
67
 
Tr
in
ity
 U
ni
ve
rs
ity
 
TX
 
Sa
n 
An
to
ni
o 
B-
 
20
07
 
20
11
 
5 
23
00
38
 
Br
ig
ha
m
 Y
ou
ng
 U
ni
ve
rs
ity
 
U
T 
Pr
ov
o 
D-
 
20
09
 
20
11
 
3 
23
07
64
 
U
ni
ve
rs
ity
 o
f U
ta
h 
U
T 
Sa
lt 
La
ke
 C
ity
 
B+
 
20
08
 
20
11
 
4 
23
09
59
 
M
id
dl
eb
ur
y 
Co
lle
ge
 
VT
 
M
id
dl
eb
ur
y 
A-
 
20
07
 
20
11
 
5 
23
11
74
 
U
ni
ve
rs
ity
 o
f V
er
m
on
t 
VT
 
Bu
rli
ng
to
n 
A-
 
20
08
 
20
11
 
4 
84 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
23
16
24
 
Co
lle
ge
 o
f W
ill
ia
m
 &
 M
ar
y 
VA
 
W
ill
ia
m
sb
ur
g 
B+
 
20
08
 
20
11
 
4 
23
16
51
 
Re
ge
nt
 U
ni
ve
rs
ity
 
VA
 
Vi
rg
in
ia
 B
ea
ch
 
C 
20
08
 
20
11
 
4 
23
21
86
 
Ge
or
ge
 M
as
on
 U
ni
ve
rs
ity
 
VA
 
Fa
irf
ax
 
B-
 
20
11
 
20
11
 
1 
23
22
65
 
Ha
m
pt
on
 U
ni
ve
rs
ity
 
VA
 
Ha
m
pt
on
 
C 
20
09
 
20
11
 
3 
23
26
81
 
U
ni
ve
rs
ity
 o
f M
ar
y 
W
as
hi
ng
to
n 
VA
 
Fr
ed
er
ic
ks
bu
rg
 
B-
 
20
10
 
20
10
 
1 
23
29
82
 
O
ld
 D
om
in
io
n 
U
ni
ve
rs
ity
 
VA
 
N
or
fo
lk
 
C+
 
20
09
 
20
11
 
3 
23
32
77
 
Ra
df
or
d 
U
ni
ve
rs
ity
 
VA
 
Ra
df
or
d 
C 
20
10
 
20
10
 
1 
23
33
74
 
U
ni
ve
rs
ity
 o
f R
ic
hm
on
d 
VA
 
Ri
ch
m
on
d 
B-
 
20
07
 
20
11
 
5 
23
39
21
 
Vi
rg
in
ia
 P
ol
yt
ec
hn
ic
 In
st
itu
te
 a
nd
 S
ta
te
 
U
ni
ve
rs
ity
 
VA
 
Bl
ac
ks
bu
rg
 
B+
 
20
08
 
20
11
 
4 
23
40
30
 
Vi
rg
in
ia
 C
om
m
on
w
ea
lth
 U
ni
ve
rs
ity
 
VA
 
Ri
ch
m
on
d 
A-
 
20
08
 
20
11
 
4 
23
40
76
 
U
ni
ve
rs
ity
 o
f V
irg
in
ia
 
VA
 
Ch
ar
lo
tt
es
vi
lle
 
B 
20
07
 
20
11
 
5 
23
40
85
 
Vi
rg
in
ia
 M
ili
ta
ry
 In
st
itu
te
 
VA
 
Le
xi
ng
to
n 
D+
 
20
09
 
20
11
 
3 
23
42
07
 
W
as
hi
ng
to
n 
an
d 
Le
e 
U
ni
ve
rs
ity
 
VA
 
Le
xi
ng
to
n 
B 
20
07
 
20
11
 
5 
23
62
30
 
Pa
ci
fic
 L
ut
he
ra
n 
U
ni
ve
rs
ity
 
W
A 
Ta
co
m
a 
A-
 
20
10
 
20
10
 
1 
23
63
28
 
U
ni
ve
rs
ity
 o
f P
ug
et
 S
ou
nd
 
W
A 
Ta
co
m
a 
B+
 
20
09
 
20
11
 
3 
23
65
95
 
Se
at
tle
 U
ni
ve
rs
ity
 
W
A 
Se
at
tle
 
B 
20
09
 
20
11
 
3 
23
69
39
 
W
as
hi
ng
to
n 
St
at
e 
U
ni
ve
rs
ity
 
W
A 
Pu
llm
an
 
B+
 
20
07
 
20
11
 
5 
23
69
48
 
U
ni
ve
rs
ity
 o
f W
as
hi
ng
to
n 
W
A 
Se
at
tle
 
A-
 
20
07
 
20
11
 
5 
23
70
57
 
W
hi
tm
an
 C
ol
le
ge
 
W
A 
W
al
la
 W
al
la
 
B 
20
08
 
20
11
 
4 
23
80
32
 
W
es
t V
irg
in
ia
 U
ni
ve
rs
ity
 
W
V 
M
or
ga
nt
ow
n 
B-
 
20
08
 
20
11
 
4 
23
90
17
 
La
w
re
nc
e 
U
ni
ve
rs
ity
 
W
I 
Ap
pl
et
on
 
B+
 
20
09
 
20
11
 
3 
23
91
05
 
M
ar
qu
et
te
 U
ni
ve
rs
ity
 
W
I 
M
ilw
au
ke
e 
B-
 
20
07
 
20
11
 
5 
24
03
65
 
U
ni
ve
rs
ity
 o
f W
isc
on
sin
–O
sh
ko
sh
 
W
I 
O
sh
ko
sh
 
C-
 
20
10
 
20
10
 
1 
24
04
44
 
U
ni
ve
rs
ity
 o
f W
isc
on
sin
 
W
I 
M
ad
iso
n 
A 
20
07
 
20
11
 
5 
24
04
71
 
U
ni
ve
rs
ity
 o
f W
isc
on
sin
–R
iv
er
 F
al
ls 
W
I 
Ri
ve
r F
al
ls 
A-
 
20
10
 
20
11
 
2 
85 
 U
ni
t i
d 
Sc
ho
ol
 
St
at
e 
Ci
ty
 
Su
st
ai
na
bi
lit
y 
Gr
ad
e  
Fi
rs
t Y
ea
r  
Su
rv
ey
 
La
st
 Y
ea
r 
Su
rv
ey
 
Co
un
t 
24
07
27
 
U
ni
ve
rs
ity
 o
f W
yo
m
in
g 
W
Y 
La
ra
m
ie
 
B 
20
08
 
20
11
 
4 
24
37
44
 
St
an
fo
rd
 U
ni
ve
rs
ity
 
CA
 
Pa
lo
 A
lto
 
A-
 
20
07
 
20
11
 
5 
24
37
80
 
Pu
rd
ue
 U
ni
ve
rs
ity
 
IN
 
W
es
t L
af
ay
et
te
 
B-
 
20
07
 
20
11
 
5 
40
96
98
 
Ca
lif
or
ni
a 
St
at
e 
U
ni
ve
rs
ity
–M
on
te
re
y 
Ba
y 
CA
 
Se
as
id
e 
B-
 
20
10
 
20
10
 
1 
44
19
82
 
Fr
an
kl
in
 W
. O
lin
 C
ol
le
ge
 o
f 
En
gi
ne
er
in
g  
M
A 
N
ee
dh
am
 
D-
 
20
08
 
20
08
 
1 
44
51
88
 
U
ni
ve
rs
ity
 o
f C
al
ifo
rn
ia
–M
er
ce
d 
CA
 
M
er
ce
d 
B+
 
20
10
 
20
10
 
1 
           
86 
87 
 
 
Appendix 3-Testing Equality Constraints in the 
Model 
In this section we want to test whether “Education and related expenses” has the 
same effect on the sustainability grade as “Total revenue of institution” or not. The 
“Sustainability grades” is regressed on “Education and related expenses” and “Total 
revenue of institution” yielding the following result: 
 
Figure  A-1- Snapshot of testing equality constraint in a regression through Stata 
 
To check for equality of parameters within the model the test is:  
??????????? 
??????????? 
 
To make sure that these two variables do not have the same effect on the 
dependent variable, it is possible ????????????????????????????????????????????????????
[25]  
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In this case Stata approach is using “test” command which is relatively simple and 
easy. The following window shows the result of “test” command in Stata. In order to 
reject the null hypothesis the “F statistic” should be highly significant and “Prob> F” 
should be quietly low. As shown in the figure below, the Stata dropped the constraint. 
It should be mentioned that the Stata drops constraints when they are nonbinding or 
contradictory. However, in this case it may represent the same effect of these two 
variables on the sustainability grades.  
 
Figure  A-2- The result of test command in Stata 
 
Another approach to test whether two variables (X1 and X2) have equal effects on 
the dependent variable (Y) is using the incremental F-test. For this test all the 
explanatory variables in the model should be included in the regression. This is called 
“The unconstrained model” because the effect of two variables (X1 and X2) is not 
constraint to be equal. [25] Thus, the “Sustainability grades” is regressed on all the 
explanatory variables in the Stata to estimate the unconstrained model. The following 
figure shows the results of unconstrained model extracted from Stata. By looking at 
the t-ratios for “Education and related expenses” and “Total revenue of institution” 
shows that neither of them is individually statistically different from “0”. 
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Figure  A-3- Unconstrained model extracted from Stata 
 
In the next step the constrained model which includes a new variable will be 
executed in Stata. The new variable is the sum of two none-statistically significant 
variables including: “Education and related expenses” and “Total revenue of 
institution”.  Command below is used through the Stata: 
Command: “gen Eandrtotrev = eandr + tot_rev_w_auxother_sum” 
The following figure shows the result of constrained model.  
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Figure  A-4- Constrained model extracted from Stata 
The figure below shows the result of “ftest” in Stata. This command tests whether 
the “R-squared” from the unconstrained model significantly vary from the “R-
squared” from the constrained model, or not.  
 
Figure  A-5-The result of “ftest” unconstrained against constrained 
 
According to the results of Figure  A-5, it shows that the “F statistic” is “0.12” 
which is not highly significant and the probability is “0.73” which is not quite low. It 
can be concluded that two variables of “Education and related expenses” and “Total 
revenue of institution” have an equal effect on the sustainability grades in the model. 
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